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Editorial Note
As Chief Editor, I am pleased to introduce this second volume of the open
access interdisciplinary journal on issues related to sustainable development in
African states. IJAD is an outcome of successful international conferences on
sustainable African development since 2001 organized both at WMU campus and
in Ethiopia. The journal aims to serve as a scholarly forum for dialogue, research,
and knowledge necessary for policy and institutional reforms to enhance
sustainable development, good governance, human rights and peace in African
states with implications for other developing states. Since good governance is a
critical cross-cutting concept, the journal solicits papers with a focus on good
governance, and also welcomes submissions in other related themes.
IJAD’s first two volumes of Fall 2013 and Spring 2014 have gained
worldwide interest with over 3500 downloads.
The first issue of Volume 2 for Fall 2014 comprises six papers that focus
on theme of governance of agriculture, natural resources, food and nutrition
security, and land rights in African states.

Sisay Asefa
Chief Editor

http://scholarworks.wmich.edu/ijad/
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Governance and Private Investment in Sub-Saharan Africa
Idrissa M. Ouedraogo and Pascal T. Kouaman
University Ouaga II, Burkina Faso

Abstract
Africa is one of the world regions whose development potentials are particularly
important. But despite this situation, Africa is one of the continents where poverty
exists on a large scale. More than 44 % of the African population lives below the
poverty line. Yet, various forms of development strategies have been designed and
implemented in the African countries. In 1992, in its publication Governance and
Development, the World Bank refers to the quality of government as the cause of the
failure of several of these strategies. Attention is henceforth focused on how
governments organize the management of state and govern economic activities. The
place and the role of institutions in development have been widely discussed in
economic literature. It is commonly accepted that the existence of strong and clear
rules is a fundamental basis for economic activity. In particular, there is an
increasingly agreement on the idea that, in order to stimulate private investment, it is
necessary to stabilize the business environment. This study uses the World Bank
Doing Business indicators to evaluate the influence of business environment in
explaining private investment from a panel of thirty-eight African Sub-Saharan
countries over the period 2006-2011. We performed a dynamic panel model using the
Generalized Method of Moments estimation. The following evidence globally
emerges: burdensome regulations affect private investment while business
environment improvement makes investment grow.
Keywords: Governance, business environment, investment.

Introduction
It is widely accepted that investment is one of the most important determinants of growth.
From the point of view of economic analysis it is stated that productive investment impacts both
the supply and the demand and contributes to growth and job creation. From the supply side,
investment improves the productive capacity through the acquisition of new equipment that
incorporates technical progress and consequently contributes to the increase in labor productivity.
These productivity gains could then spread to other economic sectors. From the demand side,
investment helps to increase demand for goods and services due to the fact that the observed
productivity gains may lead to prices reduction and wages increase. These two phenomena lead to
an increase of households’ purchasing power and then an increase of demand. This was the case
in Africa in the few past years where growth was mainly driven by domestic demand (AfDB,
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OECD, & UNDP, 2014)1. Indeed, Africa experienced in recent years, at the same time an increase
in domestic consumption due to high levels of wages and remittances and high levels of private
investment and infrastructure investment. These factors led to an increase in domestic demand.
Basically investment, that is to say the change in the capital stock between two periods,
depends on two factors: the cost of capital and market opportunities. The cost of capital as
measured by the interest rate is used to analyze the profitability of investment projects. As for
market opportunities, they respond to the concern that investment decisions are guided by the
possibility of achieving maximum returns from the sales of the company. From a macroeconomic
perspective, gross fixed capital formation (GFCF) is then determined by the change in aggregate
demand and thus by economic growth. Beyond these factors, there are a multitude of variables that
are likely to determine investment decisions. Two types of factors can be put forward in this regard:
the macroeconomic factors and factors related to the economic environment. Among the
macroeconomic factors one can mention the volume of long-term credit to the economy which is
partly determined by the availability of savings, the volume of public investment and the level of
government debt. For factors related to the economic environment one could retain the Doing
Business indicators and governance indicators (political stability, legal system and corruption in
particular).
Africa is one of the world regions whose development potentials are particularly important.
But despite this situation, Africa is one of the continents where poverty exists on a large scale.
More than 44 % of the African population lives below the poverty line. Yet, various forms of
development strategies have been designed and implemented in the African countries. In 1992, in
its publication Governance and Development, the World Bank refers to the quality of government
as the cause of the failure of several of these strategies. Attention is henceforth focused on how
governments organize the management of state and govern economic activities.
The place and the role of institutions in development have been widely discussed in
economic literature. It is commonly accepted that the existence of strong and clear rules is a
fundamental basis for economic activity. In particular, there is an increasingly agreement on the
idea that, in order to stimulate private investment, it is necessary to stabilize the business
environment.
The aim of this paper is to analyze the relation between governance and investment in Sub
Saharan Africa (SSA). In particular, we study how private investment is affected by regulatory
and judiciary systems, political stability, macroeconomic conditions and corruption. The rest of
the paper is organized as follows: section 2 provides a brief overview of Sub-Saharan Africa
economic situation, section 3 provides a brief review of related literature, section 4 is dedicated to
the presentation of the methodology used in the study, section 5 discusses empirical results and
section 6 concludes.

1

African Economic Outlook, 2014
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An overview of SSA macroeconomic and governance context
The African continent has 54 countries with the Sahara desert separating it in two
different geographical and economic entities, North Africa and the Sub-Saharan Africa. SubSaharan Africa comprises 49 countries with a combined population of 875 million in 2011. This
Sub-Saharan part of Africa globally shares similar characteristics.
On the economic side, Sub-Saharan Africa is one of the less advanced regions.
According to the World Bank, 48.5% of the sub-Saharan population lived on less than $ 1.25 a
day in 2010 (World Bank, 2013). Issue of development is still on the agenda for this region.
Recent developments of macroeconomic indicators for SSA are favorable. Despite the effects
of the 2008 financial crisis and a slight slowdown in 2013, the World Bank plans good prospects
for the region. Since the mid-1990’s the region have achieved strong and sustained growth. In
2013, average growth rate in SSA was 5% while growth rates of the continent as a whole and
the global economy were respectively 4% and 3%.
However, this relatively strong growth hides large disparities among countries. First,
growth performance varies widely across countries. From 2006 to 2012 growth was good
enough for some countries while others have experienced difficulties. For example, Burkina
Faso records continuous growth over the period (an average of 5%) and Ghana experienced
accelerated growth. Output growth in this country was continuously increasing. In contrast,
Cote d'Ivoire had known negative growth rate from 2000 to 2004 and in 2011. This recession
is mainly due to the crisis experienced by the country during the period. In 2012, the end of the
political crisis marks the return of growth in this country with a growth rate of 9.5%. The second
characteristic of sub-Saharan Africa growth is its high volatility in some countries. In 2001, the
growth rate of Equatorial Guinea amounted to 63.4%. In 2008 and 2010, the growth rate of this
same country was respectively -3% and -1.7%. The 2001 high growth rate in Equatorial Guinea
is mainly due to the discovery and exploitation of new natural resources. But such volatility is
a sign of the shakiness of the engines of growth. This feature is common to most of oil-exporting
countries2.
During the 2000 decade investment rate had an upward trend in Sub-Saharan Africa. It
has gone from 17% in 1999 to 23% in 2009. Since then, investment to GDP ratio remained
steady with an average rate of 22% on the period from 2010 to 2013, (IMF, 2013). The
investment to GDP ratio increased from 17% in 1999 to 22,8% in 2013, (IMF, 2013). The global
financial crisis had affected investment in the region. In 2010 and 2011 the region had
experienced a decline of investment rate that could be attributed to the crisis. Private investment
evolution did not display a clear trend. Private investment rate increased from 21.93% in 2006
to 23% in 2007. From 2008 to 2010 it declined steadily to 21.39% in 2010 and rose slightly to
22.55% in 2011. Regarding public investment, the region had experienced an increase in the
investment to GDP ratio from 7.14% in 2006 to 9.5% in 2010, (World Bank, 2012). This rate
dropped to 5.56% in 2011. FDI as a percentage of GDP is low for the region. But one should

2

Data are from the World Bank’s World Development Indicators, 2013
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mention that despite the low levels of FDI to GDP ratio, FDI flows increased considerably
during the period. It was multiplied by four from 2006 to 2011, (IMF, 2013).
The success of any development strategy in Sub-Saharan Africa requires stability, a sound
legal and regulatory framework and good governance. The key risk factor that could hinder the
good performance of the region is its stability (IMF, 2013). Several countries in SSA still face
many conflicts and crises. One of four African countries suffers from the effects of armed conflict,
while 20% of Africans live in areas severely disrupted by conflicts, (World Bank, 2011). The risk
of conflict is quite high and the area is also prone to humanitarian crises and terrorist and criminal
networks. This means that economic activities in the region are largely influenced by these
conflicts.
Regarding governance, the region has also mixed results. Poor governance and
dysfunctional political institutions had led to the failure of several projects and development
programs. SSA is the region with the lowest performance with respect to the Doing Business
indicators. The countries of the region combine shaky jurisdictions and complex procedures and
high costs. Because of these, the SSA is farthest from the distance to the frontier3. However, the
region has narrowed the gap since the first publication of the DB report and is closest to the
frontier. The region had recorded best performances in terms of improving the business
environment.
In addition to individual commitment of States in regulatory reforms, some countries have
decided to get together to pursue this goal. These include the Organization for the Harmonization
of Business Law in Africa (OHADA) whose focus is legal framework for the private sector.
OHADA comprises 17 countries and aims at setting judicial integration of member countries to
facilitate trade and investment, ensure legal and judicial security of business activities and facilitate
the resolution of conflicts. Participating in such a group has the advantage of helping to harmonize
national practices and to compel states to implement common decisions. This could be considered
as a model of incentives for more dynamic and efficient investment.
A brief review of related literature
Many authors highlighted the importance of institutions based on comparisons of
historically differentiated experiences in some regions. More importantly the difference in
regimes is considered as the main reason behind the development of some regions and not
others. By comparing the legal regimes in force in the seventeenth century across different parts
of the world, North & Thomas (1973) explained why the economic take-off occurred in NorthWest Europe and not in China -the most advanced nation of that period. Both authors agree that
the explanation clearly lies in the nature of legal regimes that were governing these regions. In
contrast to China, countries such as England and the Netherlands had well-defined property
rights pushing individuals to entrepreneurism and innovation for better profits.
3

The 2012 Doing Business report introduced a new indicator, the distance to frontier to measure in absolute terms
business regulatory efficiency. It asses how much the regulatory environment improves over time (World Bank,
Doing Business 2014).
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In the twentieth century, the world division into two blocs namely the socialist bloc with
planned economy and the liberal block with market economy brought a new focus on the issues
of property rights. According to Hayek, the lack of property rights disables prospects for
benefits of officials and thus prevents the emergence of markets. The dislocation of the socialist
bloc in the 1990’s comforted this idea. More specifically, a similar comparison is made by
Acemoglu et al (2005) between both republics of Korea after the division of the country as a
result of World War II. The Republic of Korea supported by the liberal western block and the
People's Democratic Republic to the supported by the communist Soviet Union. The latter
established socialist leanings institutions by removing property rights and centralizing
economic decisions whereas the Republic in the South developed a market economy with a
constitution and institutions providing incentives to the private sector. Both areas share similar
characteristics in terms of cultures, ethnicities and languages; physical geography and climate
were slightly different while initial conditions in capital stock in infrastructure were in favour
of the Republic of Korea. Half a century after the separation, the national income of the South
part was 15 times higher than income in the North. According to these authors the profound
differences in economic institutions explain these differentiated experiences in terms of
economic performance.
In the same vein, De Soto (1990) seeking to identify the reasons for the low growth in
Peru concluded that cumbersome administrative procedures, corruption and the prevalence of
the informal sector are obstacles to economic dynamism. In such a situation, property rights are
uncertain and risky compensation innovative initiatives, according to North. In 2000, De Soto
(2000) added to his diagnosis that the lack of clearly defined rights complicates the corporate
funding for enterprises.
Recently, several empirical studies were carried out as from the 1990s attempting to
econometrically establish the essential character of the quality of institutions, political stability
and market conditions in the economic growth. We consider the studies of Gwartney & al.
(1996) and the studies of LLSV4. Gwartney & al. (1996) use data of 96 countries over the period
1975-1995 to study the relationship between freedom and economic growth. They used 17
variables grouped into four blocks: currency and inflation; expropriation and discriminatory
taxation; restrictions on international trade; and the size and function of the government. The
results indicate that countries with higher freedom indices systematically have higher growth
rates whilst the size of the government inhibits the growth. In subsequent publications from this
study, it comes out that countries with improved freedom index have experienced stronger
growth. In 2008, Gwartney et al. (2008) established a correlation between the value of the index
of freedom and FDI.
The findings from the LLSV studies were published in 1998 and 1999 respectively on
corporate funding and the quality of governance. The basic idea of the first study was that
companies cannot get funding or refunding from their creditors and shareholders unless they
have confidence that their rights will be safeguarded by legal systems. They collect data on joint
4

LLSV refers to the initials of the authors and their work: La Porta, Lopez-de-Silanes, Schleifer and Vishny.
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stock companies and sureties of 49 countries. They then grouped these countries into four
groups of legal families: the Anglo-Saxon common law, civil law systems of French and
German inspiration and the Scandinavian inspirations system.
A primary result shows that investor protection significantly varies between legal
families; it is stronger in the Anglo-Saxon system and lower in the French-inspired system. The
end result meanwhile states that countries protecting investors have a weaker growth and low
availability of capital. This result is economically plausible because these are investors
responsible for the accumulation of capital, which is essential to the creation of income. In
1999, the ambition of the authors was quite different but still focusing on institutions. They
attempted to verify previous thesis instead of the quality of governance namely through public
sector institutions (bureaucracy, size of the government, corruption, definition and enforcement
of property rights ...) influencing economic growth. After collecting a large amount of data on
the economic, cultural and religious policy variables, they proceeded with a series of
regressions. The authors came to the conclusion that: the quality of governance is better in rich
countries compared to poor countries, the same improvement was observed in Anglo-Saxon
legal system countries compared to legal civil law tradition countries, and in countries
dominated by Protestantism compared to countries dominated by Catholicism and Islam. In
general, they established that the cultural and religious institutions and context as a whole affect
the economic performance and the economic development, by extension. The LLSV study
findings were so successful that the authors used them to write a thesis entitled Legal Oginis
suggesting that legal systems condition the institutions established and economic outcomes, by
extension. Such an argument would necessarily face critics.
Dam (2006) made a critical review of the vision of the previous results. While accepting
the idea that legal institutions have a critical role in development, the report first points out the
fact that the indices of freedom, functioning and independence of the courts are difficult to
interpret because of their composite construction. It then appears that there are not differences
between legal families for the homelands of these legal traditions. La Porta & al. (2008)
explained that such mother countries like France and Belgium implemented compensation
mechanisms that corrected the weaknesses of their legal system. Spaman also criticizes the
LLSV studies 1998 for using many subjective opinions in the development of some indices. An
important point of controversy is highlighted by Rajan & Zingales (2003) on the development
of financial markets. In fact, in 1919, the development of financial markets was more advanced
in France than in the United States of America. In 1980, there was a reversal of this relation,
while from 1999 the financial development converged in these two countries. That situation
qualified as great reversal challenges the causal role of legal families. Milhaupt & Pistor (2008)
examined a series of crises and connected them with legal families. They concluded that the
predictive power of the theory of legal origins is difficult to establish. What matters to them is
much more the adaptability of systems than the systems themselves. It is clear that the above
criticism does not deny the role of public and legal institutions. There was therefore a global
consensus resulting from the empirical studies and historical analyses. In the early 2000 century
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more focused studies were conducted on how far the institutions influence the economic
performance.
As early as in the 2000s, research started linking economic performance to business
environment indicators. This was made possible thanks to the DB WB project that expanded
and systematized the work of La Porta et al. (1999) and Djankov & al (2002) through the
publication of quantitative indicators on the environment companies.
In the article The Regulation of Entry, Siméon Djankov, Raphael La Porta, Florencio
Lopez-De-Silanès and Andrei Scheleifer based on data collected in 85 countries including
seventeen (17) SSA countries, developed indicators related to the cost and the number of
procedures one should go to start a typical business. The aim was to test the theories of
regulation, that to see whether the regulations promote growth and well-being of consumers.
Their results showed that countries with a complex regulation do not generally have a better
quality of products; countries with high costs and complex procedures have a large informal
economy and greater corruption. Conversely, they found that entry regulations are more
transparent in democratic countries and those with a limited size of the government. The
methodology they used to develop the indicators is largely close to that used by the World Bank
to develop the Doing Business indicators.
Djankov & al. (2006) considering these indicators for 135 countries showed the
influence of the business environment reforms on the economic growth. By using the ranking
of each country for the indicators, they developed a composite normalized index between 0 and
1. They then regressed this index on per capita GDP growth rate by controlling the quality of
governance and macroeconomic variables. The results showed that the DB indicators have a
positive effect on the growth rate. In particular, countries whose indicators are gone from last
to first quartile experienced a rate of 2.3% increase in their growth rate.
Eifert (2009) also used the DB database from 2003 to 2007 to check the influence of
DB reforms on investment and on the GDP. Analysis of the timing of the quantity of reform
indicates a number of models. Reforms are globally distributed and their impact is more
pronounced in countries with heavy regulations. Macroeconomic characteristics do not
significantly influence the occurrence of reforms. From the overall goal of his study it clearly
comes out that some reforms have a positive impact on the rate of investment and growth
particularly in relatively poor and relatively well-governed countries; the median reform
corresponding to a reduction of the deadlines for business registration by ten days would result
in an increase in the investment rate of 0.27 and 0.15%, respectively.
Klapper & Love (2001) successfully concluded that reforms promote the creation of
new businesses and the aggregate investment on the World Bank database of 92 countries. After
estimating the simple model, they sought to identify to what threshold countries must reduce
an indicator of regulations of entrepreneurship so as to have the greatest change in the rate of
business creation. They lead to relatively poor countries and relatively well-governed having a
faster growth of 0.4% and 0.2% respectively after the implementation of one or several reforms.
Unlike the studies presented above using country aggregated data, there are
microeconomic studies that attempt to assess the impact of regulatory regimes on business
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performance. We retain two studies conducted in this line. The first one conducted by HallwardDriemeier & al. (2006) focused on Chinese companies. The authors used data from the WB5
for 1500 Chinese firms across five cities to measure more accurately the critical elements of the
business environment. In fact, they believe that the overall environmental indicators such as
DB indicators assigning a single score to each country have limitations insofar as the regulation
is not uniform inside large countries such as China because of the high political and economic
decentralization. They perform a series of regressions of various corporate business
performance indicators on the business climate for each region of the country. Selected
performance indicators include: the growth in sales, employment, the rate of investment and
total factor productivity. Their indicators include regional averages of non-permanent
employment rate, access to credit, the proportion of R&D workers using computers, losses due
to power electric load-shedding, transport or waste of the time dedicated to administrative
procedures and corruption scores. They think that these indicators and property are important
for growth, productivity and business investment. The effect is particularly more remarkable
for national and foreign capital property, the simplicity of regulations, corruption, technological
development and the flexibility of the labour market. Oppositely the effect is less remarkable
for improving access to credit and infrastructure quality.
The second study also covered business and focused on Morocco. Augier & al. (2012)
attempted to explain the role of the business environment in the performance of these
companies. They used data from the annual inventories of Moroccan companies (1997 -2004)
and from the WB. The business environment was captured based on access to credit,
asymmetries in the application fees and the dealing with permits, the constraints related to
administration and starting a business and the quality of infrastructure. Business performance
was captured using the total factor productivity estimated by semi-parametric methods. The
results showed a strong correlation between total factor productivity and access to credit; tax
heterogeneity and the bureaucracy and the asymmetry in the application of regulations are
associated with low productivity.
To capture the impact of regulatory reform on investment, the starting point is the
dynamic model of corporate behaviour. This model is widely described by Eifert (2009). The
weight of the various economic sector regulations and the various stages of the business life
had varied influence on their decision-making including the decision on whether to invest or
not. The effects of regulations on businesses are examined through the changes they bring on
fixed costs and variable costs and the recent adjustment costs of the latter.
Regulations resulting in a change in fixed costs businesses almost exclusively affect the
entry of new firms. When regulations create barriers to entry, they force potential entrants
expecting low productivity to cancel or at least delay their entry. Most of them remain in the
informal sector where regulatory requirements are lower, proportionally to development
opportunities such as access to bank credit. On the other hand, this type of regulations acts as a
filter that excludes low productivity enterprises. They also influence the degree of competition
5

The World Business Environment Survey
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in the economy, increasing the marginal product of factors for existing businesses. In this way,
this type of regulations has an ambiguous overall effect.
Regulations affecting variable costs increase of enterprises namely production costs of
each unit of product. They thus create a loss for the companies on each product unit sold. Very
logically, they therefore affect the performance of the business they govern. As for the
adjustment costs, they represent the different costs that companies incur as a result of
fluctuations in the production but which are not followed by changes in the factors used because
of the rigidities of the regulation. Such costs create friction depending on the size of the
company.
Ultimately, a decrease in fixed costs incurred by a regulatory reform could more likely
result in facilitating the entry of low productivity anticipating a low level of profit. This could
simplify access of the poor to the formal economy and to better opportunities. However, the
regulations that significantly affecting the aggregate economic performance are those affecting
the variable costs and the adjustment costs. However, we paid attention to regulations affecting
business entry. In fact, a reform facilitates the entry of smaller firms but it facilitates greater
productivity companies. Regulation has complex effects on businesses and the different
categories of regulation could be integrated into a dynamic model of firm behaviour.
Considering the enormous complexity of this model, it is possible to specify a more simple and
operational model that captures the impact of the overall regulation on macroeconomic
variables (Eifert, 2009).
Methodology
Variables specification and data sources
In recent studies Doing Business indicators were used to capture the business environment
and its impact on economic performances (Djankov and al (2006); Klapper & Love (2010); Eifert
(2009)). Other indicators are available for this type of evaluation. But a quick analysis suggests
that the DB indicators are strongly correlated with most other baseline indicators6. Therefore, this
study will use the DB indicators as indicators of the business environment. Besides the usual DB
indicators the new indicator, the distance to the frontier will be used.
Three of the ten categories of indicators will not be considered in this study. The first one
is getting electricity. Data for this area is only available over half of the study period (from 2009).
The two other indicators are protecting investors and getting credit. Data for these categories of
indicators do not vary over the period for the countries covered.
For selected categories, preference is given to the time taken, expressed in days, to
implement procedure rather than to the number of procedures. Both indicators contain the same
information but the timeline is a more informative than the number of procedures.

6

The indicators of the markets regulation and the OECD products and the World competitiveness index of the
World Economic Forum are strongly correlated to DB index.
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Cost indicators evaluated as a percentage of GDP do not enable to measure the
implemented reforms since their variations are largely influenced by GDP variations. Yet, GDP is
widely volatile for many sub-Saharan African countries. These indicators will not be taken into
account. Such indicators include the cost for starting a business; the cost for dealing with
construction permits, the minimum capital for starting a business as a percentage of GDP. Not all
areas assessed are subject to common practices across all the countries of the region. For example,
countries such as South Africa, Cape Verde, Equatorial Guinea, and Mauritania do not have
practice for three of the four indicators for resolving insolvency regulation. These three indicators
are also discarded from the analysis.
Progress of DB indicators over the period
Data from thirty eight countries are used for the study over the period 2006-2011. During
this period some indicators have been improved to facilitate the business culture. To assess the
evolution of these indicators over the period for the sampled countries, we observed the progress
of three specific values namely, the mean, minimum and maximum of each indicator. Table 1
displays these figures. Most number of days required to complete procedures are on average below
100 days, except for dealing with construction permits (over 200 days) and especially for the
implementation of contracts which varies very slightly and remains higher than 600 days over the
entire period. The average number of days generally tends to slightly decrease. Average costs also
showed a downward trend, except for costs relating to trading across-borders (exports and imports)
that have an upward trend; there was a steeper decline in the average cost of dealing with
construction permits. The slight change in the average level of indicators does not mean that these
indicators have not improved. In fact, countries performed different levels of reforms in the areas
measured. Some countries experienced very low progress while others experienced significant
improvements. In this way, improvements in indicators were not sufficient to significantly change
the average levels. For example, for the number of days related to starting a business, Equatorial
Guinea increased only from 137 days to 135 days, while Burkina Faso and Rwanda increased from
40 and 200 days to 14 and 8 days respectively.
Extreme values of the indicators did not significantly vary as well. The minimum level
decreased for nine indicators but stayed unchanged for four indicators in 2006 and 2011; the
minimum level increased for three indicators. Regarding the upper ends, the maximum levels
increased for seven indicators, decreased for eight indicators; remained at the initial level for only
one. Once again, the strong distribution of reforms comes out of this. Reforms in different fields
are distributed across countries and over the period; and the scope of the reforms is also distributed
in space and time.
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Table 1: Progress of Doing Business
indicators in Sub-Saharan Africa
min
Mean
Max
min
Mean
Cost for starting a business
Max
Min
Time dealing with construction permits Mean
Max
min
Cost for dealing with construction
Mean
permits
Max
min
Time for registering property
Mean
Max
min
Cost for registering property
Mean
Max
Min
Number of taxes payments
Mean
Max
min
Mean
Total of tax payments
Max
min
Time for Importation
Mean
Max
Min
Cost for Importation
Mean
Max
min
Time for Exportation
Mean
Max
min
Costs for exportation
Mean
Max
min
Time for enforcing contracts
Mean
Max
Min
Cost for enforcing contracts
Mean
Time for starting a business

2006
2007
2008 2009 2010 2011
13
13
7
6
3
3
57
55
50
44
42
42
153
135
135
161
161
161
8.6
6.9
5.3
1.7
1.4
1.5
244.4
196.1
191.8 135.3 119.6
93
209.5 1314.6 1180.7 935.4 847.6 228.4
79
79
79
79
53
75
213
219
20
224
205
199
533
533
533
614
614
614
14.7
13.4
16.4
13.1
9.4
10.9
1779.57 1612.9 1619.6 1218 1318.3 1030
13205.2 10829.4 12219.7 8794.5 13138 6822.8
9
9
9
9
9
9
103
92
88
80
70.4
65
397
371
371
334
295
295
1.6
1.7
1.3
0.6
0.5
0.4
11.9
11.95
11.43 10.52
9.97
9
25
27.1
27.9
25
20.6
20.6
8
8
8
8
8
8
41
40
40
40
39.7
40
66
66
66
66
66
64
15.4
15.4
15
15
15
14.3
76.5
78.47
77.5
77.3
73.6
73.5
286.5
292.1
292.1 292.1 292.1 339.1
13
13
13
13
11
10
48
47
44
42
40
39
78
102
102
102
100
101
683
683
673
677
689
689
2111 2086.5 2112.2 2404.6 2475.3 2650.9
5715
5715
5715 6215 6345 8525
13
13
14
14
11
10
39
37
36
35
34
32
78
78
78
78
75
75
463
624
697
725
737
737
1675.3 1679.4 1698.4 1926.7 1988.5 2032.6
4867
4867
4867 5367 5497 5902
276
276
276
276
260
230
653
656
655
667
651
647
1070
1280
1280 1280 1280 1296
14.3
14.3
14.3
14.3
14.3
14.3
53.1
52.6
52.6
51.9
51.9
52.7
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Max
151.8
min
0
Average for resolving insolvency
Mean
17.7
Max
51.8
Source: Authors from the World Bank Doing Business data

151.8
0
20.1
57.5

151.8
0
18.1
57.1

151.8
0
18
57.5

151.8
0
18.2
57.5

151.8
0
19.1
60.8

Correlations between indicators
We started by investigating the existence of a correlation between indicators applied to a
same area (Table 2). A positive correlation could be observed between the indicators for starting
a business, dealing with construction permits, registering property, trading across borders and
paying taxes. The correlation is remarkably high for the time and costs for export and import (over
50%) as well as for starting a business.

Table 2: Correlation between indicators of the same area
Indicators

Correlation7

Deadline
Cost

Starting a business

0.32

Deadline
Dealing with construction permits

Cost

0.15

Deadline
Cost

Registering property

0.10

Number of payments
global average

Payment of taxes

0.045

Deadline
Cost

Enforcing contracts

Deadline for exportation
Cost for exportation
Deadline for importation

Trading across-border

Cost of importation
Regulation of insolvency recovery rate

0.074

0.70

0.73

Recovery average

Source: Authors from the World Bank Doing Business data

Data displayed show existence of strong correlation between indicators of cross-border trade.

7

Interrelationship between the indicators of the same category
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The correlation between the time for export and import is 90% and the one between the
costs of the same indicators is over 91%8. We retain for the estimations indicators related to export.
Following the same logic, for areas showing indicators with a relatively high correlation, we use a
single indicator and show preference to time indicators rather than the costs as they are expressed
in relative values, so that the variations observed can be due to comparable variables. Conversely,
variations deadlines better capture the effects of reforms. Candidate Business environment
indicators are the following:
 The deadline for starting a business;
 The deadline for dealing with construction permits;
 The deadline and cost for registering property;
 The deadline and cost for enforcing contracts;
 The deadline and costs of exportation;
 The number of payments and total amount paid for taxes;
 The rate of insolvency collection.
Macroeconomic variables
We consider macroeconomic variables from the database of the World Bank for SSA.
These macroeconomic variables include the variable of interest pertaining to private investment
and variables that explain the level of investment. They also serve as a control variables. The GDP
growth rate enables to control the influence of economic cycles. Variables capturing the quality of
the policy environment and governance are also used as controls as agents may change their
investment decisions based on the levels of these indices: Political Rights and civil Liberties
indices of Freedom House and the perception of corruption by Transparency International.
Private investment is the variable being observed. It is represented by private sector gross fixed
capital formation. We have already mentioned the upward trend between 2006 and 2011 of this
variable in the previous section. The theories presented on the relationship between investment
and business environment is reminiscent of a correlation. Yet, there is no prior indication of such
relationship. That is why in the development of private investment we must get to discard the
effects of other variables to only keep those of the business environment.
Macroeconomic variables used as control variables are the following:
 The GDP growth rate: The product level is a key determinant in deciding to invest in the
economic literature: either whether ex-ante in the Keynesian base model and ex-post in the
classic model. In general, it is clear that we decide to invest in order to achieve production.
 The balance of the current account
 Domestic credit to the private sector as a percentage of GDP
 Inflation
 Government expenditures as a percentage of GDP
 The quality of governance and institutions
8

A similar result has been found by Eifert B., (2009) on the relative indicators to the imports and exports for 135
countries.
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Evaluation is done here based on two indices published by Freedom House and
Transparency International for the countries covered. Every year Transparency International
publishes an indicator called Corruption Perceptions Index (CPI) based on expert opinion surveys.
Countries are ranked from 0 (high corruption) to 10 (low level of perceived corruption). The series
of this index was created from CPI reports from 2006 to 2011. In general, they indicate a strong
correlation between corruption and poverty. In 2006, only two SSA countries (Botswana and
Mauritius) had an index over 5. In 2011, only Cape Verde and Rwanda were added to the top half
of the index. This reflects a positive trend for the indicator though at a very moderate pace in the
area. Since 1950, Freedom House has been publishing annually indicators on the state of civil
liberties and political rights. Both indices are available on the website of the institution; vary
between 1 and 7. One stands for best performances of rights and liberties and, 7 stands for the
poorest performance. The political rights index considers three areas: electoral process, political
pluralism and participation and functioning of government. The index of civil liberties includes
the following areas: freedom of expression and belief, freedom of association and organization,
law enforcement and personal autonomy and individual liberties. We found a strong correlation
between these two indices (around 90%), which led us to consider that the index of civil liberties
in the estimate.
The model
There are various models used to investigate the relation between regulation and economic
performance at the level of firms or countries depending on the nature of the data used. Djankov
& al. (2006) studied correlations between regulation indicators and economic performance of firms
using cross-sectional data. The model used is as follows:
𝑦𝑖 = 𝑥′𝑖 𝛽 + 𝜀𝑖 Where 𝑦𝑖 measures economic performance and 𝑥𝑖 measures regulatory
indicators and control variables.
However, the hypothesis of identification 𝐸[𝜀𝑖 |𝑥𝑖 ] = 0 indicating that there are no omitted
variables that affect the economic performance and are correlated with indicators and variables of
control seem to be strong enough. An improved version of this model is proposed by Rajan &
Zingales (1998) using also cross-sectional data but taking the explanatory variables in double
differences. This way of doing captures changes in the economic performance affected by changes
in the regulatory environment. The first advantage of this model is that it addresses the issue of
omitted variables. However, it shares the common limitation characterizing cross-sectional data
models: non-inclusion of individual-specific structural differences on the dependent variable.
The basic model used in this study is similar to that of Eifert (2009). Panel data procedure
will be performed. The model is as follows:
′
𝑦𝑖𝑡 = 𝑥𝑖𝑡
𝛽 + 𝑐𝑖 + 𝜗𝑡 + 𝜀𝑖𝑡
under the hypothesis 𝐸[𝜀𝑖𝑡 |𝑥𝑖𝑡 ; 𝑐𝑖 , 𝜗𝑡 ] implying that the errors are not correlated with indicators
given the 𝑐𝑖 individual effects and 𝜗𝑡 temporal effects. This model is advantageous for many
reasons. Above all, it addresses the issue of omitted variables constant over time. In addition, it
helps control the country-specific trends. These two points are important for our subject because
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the regulatory framework is often heavily influenced by national or sub-regional policies such as
employment promotion policies often through the provision of loan facility.
The model used for the estimation is as follows:
INVESTit = X'it β + αi PIBit + γi DGVRNMTit + δi CREDITit + θi PIBit-1 +
ρi INVESTit-1 +σi INFLATit + τi CLit + φi IPCit + ci + ϑt + εit
Where 𝑋𝑖𝑡 is a vector of business environment indicators for the country 𝑖 in year 𝑡 ;
𝐼𝑁𝑉𝐸𝑆𝑇𝑖𝑡 , stands for private investment as a percentage of GDP for country 𝑖 in year 𝑡 ;
𝐺𝐷𝑃𝑖𝑡 is GDP annual growth rate of country 𝑖 in year 𝑡 ;
𝐷𝐺𝑉𝑅𝑁𝑀𝑇𝑖𝑡 , stands for Government expenditures as a percentage of GDP for country 𝑖 in year 𝑡;
𝐶𝑅𝐸𝐷𝐼𝑇𝑖𝑡 is Domestic credit to the private sector as a percentage of GDP for country 𝑖 in year 𝑡;
𝑆𝐵𝐶𝑖𝑡 The balance of the current account as a percentage of GDP for country 𝑖 in year 𝑡 ;
𝐺𝐷𝑃𝑖𝑡−1 (it-1) the rate of GDP growth for country i lagged for one period;
𝐼𝑁𝑉𝐸𝑆𝑇𝑖𝑡−1 (it-1) private investment as a percentage of GDP, lagged for country 𝑖 in year 𝑡 ;
𝐼𝑁𝐹𝐿𝐴𝑇𝑖𝑡 The inflation rate for country 𝑖 in year 𝑡 ;
𝐶𝐿𝑖𝑡 et 𝐶𝑃𝐼𝑖𝑡 index of civil liberties and the index of perception of corruption for country 𝑖 in
year 𝑡 ;
𝑐𝑖 Specific timeless effect for country;
𝜗𝑡 The temporal effect common in all countries;
𝜀𝑖𝑡 The error term
The hypothesis of identification supposes that the errors are not correlated with
macroeconomic and control indicators and variables. Adding lagged dependent variable to the
regressor responds to the need to consider the dynamics of investment. Like most macroeconomic
variables, investment is dependent on cyclical developments; hence the level of investment in a
given year may correlate with the previous investment levels. Furthermore, the presence of this
lagged variable makes our model a dynamic panel model. Assessing such a model requires specific
procedures.
The procedure for assessment
Two models are implemented depending on the on the nature of indicators used: the first
(Model I) uses the common DB indicators while the second one (Model II) uses the indicators of
distance to the frontier. These two models are estimated for the entire sample.
In the investment equation, the lagged investment appears as an explanatory variable; so we are in
the presence of a dynamic panel. In addition, the time dimension of our panel is relatively reduced
compared to the number of individuals. For this, we use the Generalized Method of Moments
(GMM) system developed by Blundell & Bond (1998), which is suitable for estimating panel
whose temporal dimension is reduced according to Rodman (2006). The author shows the
weakness of the other estimators compares to the benefits of the GMM estimator in situations
similar to ours.
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The GMM estimator is based on the orthogonality conditions between the lagged variables
and the error term. The first GMM estimator is the one with first difference developed by Arellano
& Bond (1991). It also takes the first difference of the original model, which eliminates the
individual effects. The values of the endogenous variables lagged one period or more are
increasingly integrated as tools. The estimation is done in two steps. However, this estimator has
a limitation as it does not take the effect of factors invariant over time into account. Thus, small
samples lead to biased results. To fill the gap of the dynamic panel estimator by Arellano and
Bond, Blundell & Bond (1998) developed the GMM estimator system. It combines the in level
and first difference equations, hence the characterization as system. The level equation uses
different tools from the difference equation. In our case, we use the one-step GMM estimator
system of Blundell and Bond. We introduce the following tools: the lagged two periods to take
investment adjustments into account.
Empirical results
Diagnostic tests
Before performing the panel procedure and the GMM procedure, a number of tests are
required. It is essential perform a specification test in order to check whether the data available
match with the panel model. When considering panel data, the first step is to check the requirement
of homogeneous or heterogeneous data generating process (Hurlin & Mignon, 2006). This consists
in checking in the econometric model envisioned whether the coefficients are the same for all
countries. The over identification and error auto-correlation test should be also performed to check
for the validity of the tools used. These tests were performed. The results are shown in Table 3 and
Table 4. Data in table 3 indicate that the values of Fisher statistic do not enable to accept the null
hypothesis of no individual effects. The equation with individual effects defined above is therefore
assumed. The statistic of autocorrelation error tested by the Arellano and Bond method indicates
that only errors are auto-correlated at order 1 but not at order 2 (Table 4). The Hansen-Sargan
statistics for the GMM estimated models have critical values higher than 10% (Table 4). We
therefore cannot reject the null hypothesis of validity of the tools.

Table 3: Results of the specification test
SSA
Fischer
P-Value

Model I
10.19
0.000
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8.85
0.000
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Table 4: Results of autocorrelation and over-identification test
SSA
AR(1)
AR(2)
Hansen

Modèle I
-1,89
(0,059)
-0,344
(0,731)
32,71
(0,307)

Modèle II
-1,76
(0,079)
-0,64
(0,522)
21,81
(0,410)

Results and interpretation
Ten out of the eleven indicators that were measured are expected to be negatively correlated
to investment. Only the recovery rate is supposed to positively influence investment rate in case
of insolvency. The results of the estimations are reported in Tables 5 for Model I and Table 6 for
Model II. For Model I, only three indicators have the expected signs: the deadline for starting a
business, the deadline for registering property and the cost for enforcing contracts. The deadline
for starting a business is not significant while the deadline for registering property and the cost for
enforcing contracts are significant at the 5% and 1% significant level respectively. Empirical
evidence enables us to assert a positive effect of these two indicators on private investment. More
specifically, based on our results, reducing the deadline by 10 days for registering property
generates an increase in investment up to 0.16% of GDP. Likewise, a10%, decrease in the cost that
enterprises incur to enforce contracts leads to a higher investment rate of 0, 32 points.
Table 5: Results of Model I
Field
Starting a business
Dealing with construction
permits
Registering property
Payment of taxes
Exportation
Enforcing contracts

Indicators
Deadline

Estimated coefficient
-0.001384

p-value
0.853

Deadline

0.0047463*

0.081

Deadline
Cost
Number of payments
Global rate
Deadline
Cost
Deadline

-0.0155097**
0.083596
0.0781372*
0.0114703**
0.0363033
0.000467
0.0043659***

0.038
0.332
0.051
0.012
0.184
0.338
0.000

Cost

-0.0323676***

0.004

Resolving insolvency
Recovery rate
-0.0683689**
0.022
*** indicates 1% level of significance; ** indicates 5% level of significance; * indicates 10% level of
significance.
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These results are particularly interesting regarding the effects of the business environment
on investment. However, it should be underlined that we get only two significant indicators and
many do not have the expected sign. Eifert (2009) also obtained mixed results in the estimate of
the investment function: all the coefficients of the indicators had the expected signs but none were
significant. One reason for this may be of practical order. Even though the indicators potentially
influence investment decisions, it is possible that investors do not attach the same importance to
all indicators as well. This is plausible to the extent that the measured data do not affect businesses
to the same magnitude. Large investors would give great importance to enforcing contracts as they
are frequently involved in larger contracts, while small investors would closely look at the
procedures and entry costs. Another interesting fact regarding the deadline for starting a business
is the following one: while this is the area most frequently cited in the reforms, it is not significant
in any estimation as in Eifert (2009). Without being able to give an exact explanation of this result,
this could be linked to the fact that although investors attach importance to the procedures of entry,
they care about challenges encountered in carrying out their activities.
Moreover, it should be reminded that the DB indicators measure the de jure regulations,
while there are practices overriding these legal arrangements. The facto regulations including
corruption and the payment of bribes, could therefore replace the regulation captured by indicators.
We should then moderate the expected influence of these indicators on investment. According to
Eifert (2009) there is a clear need to consider whether the reforms captured by indicators have an
impact, because of the irregularities and the non-enforcement; This particularly makes sense for
developing
countries.

Table 6: Estimate results of Model II for SSA
Indicators
Starting a business
Dealing with construction permits

Estimated coefficient
0.0936672***
-0.0839274***

p-value
0.000
0.000

Registering property
-0.0568171***
Getting credit
-0.0123015
Payment of taxes
-0.0850154***
Trade across borders
-0.0017965
Enforcing contracts
0.0454649
Resolving Insolvency
-0.0284549
*** indicates 1% level of significance; ** indicates 5% level of significance; * indicates 10%
significance.

0.000
0.734
0.000
0.925
0.178
0.318
level of

Table 6 presents the estimation results of Model II. Six out of the eight indicators of
distance to the frontier have the expected sign: dealing with construction permits, registering
property, getting credit, paying taxes, resolving insolvency and trading across borders. Dealing
with construction permits, registering property and the payment of taxes are significant at the 1%.
These results show that increase for a relative distance of a country compared to best practices in
dealing with construction permits, registering property and the payment of taxes, this generates a
decline in the investment. This could be explained by the fact that investors or appreciate based on
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the location of investment firms: they seek the best return for their money and are encouraged to
select countries where regulations are relatively flexible, simpler, and less expensive . The
implications of this finding are important. Indeed, countries wishing to attract investment must
work to bring best practices in terms of regulations because arbitration can be done on the target
invest countries as a result of capital mobility.
Conclusion and policy implication
This study aimed at determining the causal relationship between business environment and
economic development in Sub-Saharan Africa. The World Bank doing Business indicators along
with other macroeconomic variable were used to perform a panel analysis using a GMM
procedure. The results of the estimations show that the time taken for registering property and the
cost and time of transfer of ownership have a significant impact on private investment. The results
indicate also that region were able to narrow the distance to the frontier with construction permits,
registering property, getting credit, paying taxes, resolving insolvency and trading across borders.
From a policy point of view, the study highlighted the fact that SSA countries must continue the
reform undertaken so as to reduce the burden of regulations on businesses. Along with
implementing actions to foster the effect of good business practices, corruption and bureaucracy
should be tackled to reduce the gap between rules and practices. Third, the DB indicators to be
more useful to investors should pay attention to the countries realities and particularities; these are
the real facts that need to be considered because there are the ones that actually affect investors.
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The Impact of Agriculture on African Civilization in the 21st Century
Andrew S. Targowski9
Western Michigan University
Abstract
The purpose of this paper is to define the impact of agriculture on African Civilization in
the 21st century. The methodology is based on an interdisciplinary big-picture view of the
African Civilizations. The multifaceted layers of civilizations will be analyzed as
interdependent with the agricultural development of African societies. Among the findings
are: Sub-Saharan Africa falls short of meeting its agricultural needs. Only one of two
individual Africans has access to clean and enough water. Energy and supply of electricity
are woefully inadequate and unreliable. Agriculture as a foundation for development and
modernization for Africa is too limited. Environmental degradation and poor methods of
farming make it difficult for African societies to reduce poverty and maintain sustainable
environment. Practical implication: In order to develop agriculture as an economic engine,
it is critical for African societies to establish and adopt Integrated Infrastructure of
Agriculture (IIA). Such a developmental scheme would focus on small-hold farms. This
would be made interdependent to a broader scope of developmental task under requisite
institutes to be known as the Institute for Agricultural Development (AIAD) and African
Food and Agriculture Organization (AFAO). Social implication: Addressing the
productive capacity for small farmers and setting in place progressive plans the
implementation of modernized agricultural production, processing, and distribution are
expressions of a recovering civilization. Originality: The evolution of agriculture in
African Civilization will be analyzed from the particular small scale farm to the broad big
picture of industrial method of farming and producing in the 21st century.
Introduction
For the last 6,000 years, agriculture has been the fundamental activity for mankind in the
pursuit of poverty reduction and sustainable development. In the 21st century agriculture continues
for 6,000 years to be fundamental. Today in the 21st century, the prevalence of subsistence farming
is still evident as three of every four people in the developing nations live in rural areas.
The persistence of poverty is evident in the statistical reports showing 2.1 billion out of 7.4 billion
of the world’s population (2014 report) is living on less than $2 a day. Furthermore, 880 million
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of the world’s population subsists on less than $1 a day mostly depending on rural farms with
substandard farming methods. Agriculture is an engine for modernization, but farming alone will
not be enough to effectively reduce poverty. It is an indispensable component for launching
effective development strategies for which most developing countries must aspire to achieve.
Effective agricultural policy is particularly important for Africa as 2/3rd of its labor force is
dependent on agriculture. Agriculture accounts 65 percent of the labor force in Africa. Over 34
percent of African GDP is earned from agriculture while over 20 percent of business activities are
involved in agriculture (UNEP-UNCTAD 2008).
African agriculture is currently at crossings. The looming calamity from climate change
has compounded water shorter that had persisted as sources food deficiency. The prospects of
developing manufacture and tourism are remote as institutional capacity and legal and political
infrastructure in 48 of the 54 African states are poor and bordering on lawlessness. Where legal
and political capacities are lacking, African agriculture has hope for healing Africa. Africa is
naturally endowed with suitable soil, river and lake waterways, and fertile lands capable of feeding
Africa many times over. Agriculture in the 21st century can transform sub-Sahara Africa into a
force for economic growth. The task of feeding Africa’s teeming populations can only be achieved
through the application of structured and tailored scientific knowledge complemented with
regional markets, and a new generation of entrepreneurial leaders dedicated to Africa’s economic
progress (Juma 2011).
Can Africa Feed Itself And The World?
In Sub-Saharan Africa agriculture is the basis for economic growth but only if productivity
in smallholder farming will be higher. According to the World Bank’s 2010th estimate, the value
of African food markets is estimated at US$ 323 billion. By the year 2030, it is estimated to amount
to a US$ 1 trillion agricultural output and growth opportunity. Since only 4 to 6 percent of the
cultivated land is irrigated, the opportunity to grow is vast. Even if agricultural output is reached
to the level of 50 percent increase, the likelihood of eliminating poverty via agricultural
industrialization and balanced growth is more hopeful in agricultural growth than in any other
economic activity (Figure 1). In Sub-Saharan countries 82 percent of the rural population lives on
income from agriculture. Effective land use policies, prudent zoning, and orienting population and
livestock distribution in manners that balance the effective employment of arid, semiarid, and
wetlands can make agricultural activity in Africa as a base for flowering African Civilization.
Agriculture has been largely successful in meeting the world’s effective demand for food. Yet
more than 800 million people (11 percent of the 2014 population) remain food insecure, and the
future is uncertain. Some models predict that food process in global markets may reverse their
long-term downward trend, creating rising uncertainties about food global security. The global
challenges with respect to agriculture and food production are enormous.
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Figure 1: African agriculture has great potential. (World Bank, Land Matrix)
The impending climate change, environmental degradation, rising competition for land and
water, higher energy prices are sources of global dilemma. Additionally, there is skepticism about
the rate with which new technologies could be adopted and effectively used for their intended
purpose with less disinvestment. With respect to Sub-Saharan Africa, if current trends are allowed
to remain as derelict as they are, food imports are predicted to double by the year 2030 (Rosegrant
el al 2006).
In this comparison we deal with three “countries;” China, India and Africa. The whole
African Continent comparing its prospects for agricultural development will have to envision its
production and input application capacity reaching that of India and China today. Africa’s
fragmented and directionless input applications, capacity to plan, implement, and evaluate policy
programs make the challenge daunting and dismal. For example, the yield of cereals per hectare
in developed nation is 5 tons. In Sub-Saharan Africa, the output is only 1 ton, which is five times
lower (World Bank 2008:15). In China and India, investments in agricultural R&D tripled in 19862006. By contrast, in Sub-Saharan Africa investment in R&D increased just by 20 percent and
declining in 24 out of 48 out African countries. These African countries are additionally
disadvantaged due to their small size and inland locations. China, India, and Sub-Saharan Africa
contain 48 countries.
There is still optimism about the likelihood of manpower utilization. Effective training and
retaining can push Africa to a balanced modernization where cultural heritage and civilizational
prides can be re-energized. Along this line, Africa can be an exporter of manufactured goods in
manners that China was able to do so by insourcing outsourced manufactured goods from the
industrialized countries. Africa’s large manpower is under-utilized capital waiting to be captured
into productive force. What is needed, as a plausible and pragmatic option, is concerted efforts to
direct agriculture activities for output maximization. This can be done by supportive policies in
the area of adequate water, energy, and fertilizer supply as well as prudent and people-centered
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populist public policies. Populist public policies are effective catalysts for robust agricultural
system. They normalize effective production, processing, regulation, and distribution practices.
Turning the Corner?
All is not lost for Africa. To be sure, it is incomprehensible so rich a continent can make
into the headlines for its dismal poverty regardless of its vast richness a plenty of natural resources.
Be that as it may, recent evidence suggests that Sub-Saharan Africa may be turning the corner.
There are many local successes in food crop production. Kenyan farmers have effectively used
fertilizers and technological innovation to increase their main crop yield of maize. Each year, the
average Kenyan consumes 98 kilograms of maize, the staple of the Kenyan diet. Still they have a
challenging task ahead of them in meeting the demand in maize consumption. Kenya normally has
a deficit in maize, which is filled by informal cross-border trade from Uganda and Tanzania. The
present deficit is so large that imports from the international market have been required. This
problem has compounded the problem. The prices of maize in the Kenyan market are among the
highest in sub-Saharan Africa. The poorest quarter of the population spends 28 percent of its
income on maize. Even though making headways, the inefficiency in production and marketing in
the maize subsector is not meeting the needs of the population. Increased productivity and efficient
markets, in conjunction with rational government policies, can dramatically alter the economic
contribution of the subsector. With proper reforms in place, the maize industry will become a key
element in accelerating growth and reducing poverty.

Figure 2: Maize is the basic food in Kenya. (Photo: Kenya weeklypost.com)
Many farmers in Kenya refer to genetically modified (GM) maize delivered by the U.S. as
the Trojan horse (Hand 2006). GMs are currently illegal in Kenya, although the U.S. continues to
send modified maize to Kenya in the form of aid (Black 2004). Kenyans and other Africans, like
Malawians and Zimbabweans, grind maize into flour before distributing it. Some activists have
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said that the U.S. is purposefully sending GM food as aid to undercut the organic export market
and cause Europe to start buying from the U.S.

Figure 3: Water can transform Africa from yellow to green
and from hunger to fullness. (Photo: un.org)

Needless to say, Africa is known for its inability to carry on sustainable development and
this inadequacy is at its lowest stage as sub-Sahara Africa is known for its inability to feed itself
in addition to its corrupt political practices. Irrigation use is low and there are inefficiencies in the
use of irrigation and water as well as land-use management. The irony can hardly be lost as there
is amazingly large amount of water resources the region possesses. The Republic of Congo, for
example, has 142 times more annual renewable water available per capita than India, and 23 times
more than the United States. Even drier countries have sufficient water. In fact, water users in SSA
are only withdrawing on average 3% of available resources. Water availability in SSA is however
extremely seasonal, and with the changing climate, variable and unpredictable. The problem in
SSA is therefore not lack of water, but a lack of ability to manage it (Delaney 2012).
The household and its assets lie at the heart of the farm-power system in Africa. It is a
major determinant of livelihood outcomes. The number of children a household has and the
composition and group membership determine the availability of labor for farm work. Education,
skills and employment outside the farm sector add value to a household. For example, tractor
owners can increase their income by renting their farm implements in addition to utilizing their
own tractors for cultivating their own farms. Agricultural holdings of tractor owners tend to be
larger in size and better positioned to increase yield. They tend to have access to non-farm income
or remittances, and most have at least secondary education complemented by formal employment
experience outside the local community.
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Figure 4: Three technologies of agriculture in SSA. (Photo: africaag.org)

According to the FAO, households using farm-power technologies other than a hoe gain
considerable advantages in terms of area cultivated, crop diversity, yields, levels of drudgery,
opportunities to redeploy family labor, and household food security. By contrast, those households
who rely only on hoe cultivate 1 - 2 ha per year using draught animal power DAP. Households
owning DAP cultivate 3 - 4 ha. While those who hire a tractor can cultivate about 8 hectares, a
household owning its own tractors can cultivate more than 20 ha. Households relying on family
labor for all their farming needs survive at the margin of subsistence. Households headed by
women tend to be overrepresented among this group, partly as a result of the loss of assets typically
associated with widowhood (FAO-2009).

Innovating Agriculture in Africa
University-Industry Linkages
Colleges and universities have spearheaded agricultural development in most of
modernized economies in the West and in such countries as Japan and South Korea. The American
land grant system facilitated American industrialization by boosting agricultural production and
transitioning to metallurgy and specialized machinery. Sub-Sahara Africa with its colleges and
universities can do the same. There are over 100 colleges and universities in sub-Sahara African
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that could establish research parks. They can then provide innovative solutions for local farmers.
Certain food companies which buy agricultural products and/or provide agricultural services could
support research and development-oriented projects meeting the needs of local farming. Such R &
D projects are practice in Nigeria, where Nestlé Corporation is popularizing farming of soybean
with the help of the University of Agriculture Abeokuta (Juma 2011:55).
Wider Institutional Linkages
When the Nigerian Government wanted to revitalize the cultivation of cocoa, it established
the Cocoa Research Institute of Nigeria (CRIN) and the National Cocoa Development Committee.
In effect both institutions were able to develop genetically improved seeds which were able to
produce 1.8 tons per hectare per year. Eventually the nationally owned Central Bank of Nigeria
was authorized to provide loans for those farmers who could innovate their cocoa farming (Juma
2011:60).
Local Innovations Alliances
The specialists in life science with knowledge and skills practicing in related businesses
and services in a given local or in nearby place should form an alliance to share successful results
and experiences with its members. The help these members to communicate among themselves a
newsletter and e-communication should be established.
Although a face-to-face periodical meetings should be held to intensify sharing of knowledge and
experience in a given local settings and to be aware what is going on in this agricultural field in
other parts of a state, SSA, and the world.
Local Tacit Knowledge and Skills
Agriculture activities are known in Africa for several millennia and the memory of it is
kept in practice of local farmers. This is so called tacit knowledge which is passing from generation
to generation. This knowledge decides whether a given family or community can survive or vanish.
Therefore, people with tested tacit knowledge should be supported by local government and
community. This support may have different forms, like helping with providing good seeds, tools,
credits, machinery, labor help, printed manuals, and right forms of communication.
Innovating Cluster for Local Agriculture (ICLA) in SSA
To successfully implement innovations in SSA’s local agriculture one must create
innovating clusters of innovating information, knowledge, wisdom & skills created and maintained
in four linkages (described above) as the advising agricultural wisdom available for a local farmer,
as it is illustrated in Figure 5. The ability to integrate all those clusters and provide smooth advising
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for local farmers will be secured by the application of the Internet (and associated applications as
websites, newsletters, e-mail, blogs, and so forth) and cell phones.
Needless to say, that the strength of that kind of advising lies in the comprehensiveness of
the innovating clusters (ICLA) which deliver updated information, knowledge, wisdom and skills
to the end-farmer who will apply that kind of world-class cognition in his/her small farm. The
leadership in organizing and managing such a cluster should be provided by the University
Industry Linkage with cooperation of local government.

Figure 5. The Innovating Cluster for Local Agriculture in Sub-Saharan Africa
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The Integrated Infrastructure of Agriculture in SSA
To make SSA’s small farms more productive and innovating one must create the Integrated
Infrastructure of Agriculture (IIA), as it is shown in Figure 6. Its ability is in its comprehensiveness
and integration. So far many elements of this infrastructure are recognized by many authors,
politicians, governments, and NGO(s). The problem is in their random and dispersed applications.
Therefore, a local small farmer rarely gets the complete help and service to manage a farm in an
innovative and rational manner.

Figure 6. The Integrated Infrastructure of Agriculture (ICIA) in SSA.
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There are several levels of importance of these infrastructural elements as it is categorized
as follows:
1. Elementary Level:
a. Micro-credit10 for local farmers which will finance improvements of farms.
b. Electricity which allows for the application of power-controlled devices and
machines as well as lighting for learning at schools and homes.
c. Water without which coherent farming is impossible.
2. Basic Level:
a. Education of farmer and his/her family to rationally live and manage a farm.
b. Agro service which can install (selling or renting) and maintain irrigation systems,
powered equipment and so forth.
c. Delivery of fertilizers by Agro Service or other kind of services.
d. Installing cell phones and the Internet.
3. Intermediary Level:
a. Innovating Cluster for Local Agriculture which will provide up-today innovation
solutions for local farmers.
b. Skillful application of mechanized systems in farming.
c. Other.
4. Complete Level
a. Bringing farmers to local markets (and eventually to national and international
markets). It includes; places to trade goods, storage of goods, handling goods help,
management of operations, wholesale and retail fees, prices and profits assessments
and liberalization, market information systems, meeting the sanitary conditions,
and so forth.
b. Improved local transportation to and from local markets, secured by local
governments.
c. Other.
There are many good examples of such civilization infrastructure elements applied in
business practice. For example, TradeNet in Ghana – allows farmers and other users for short
message service (SMS) alerts for commodities and markets of their choice to buy or sell as soon
as anyone on the network has submitted an offer on their mobile phone. Users can also request
and receive real-time prices for more than 80 commodities from 400 markets across West Africa.
10

Microcredit is the extension of very small loans (microloans) to impoverished borrowers who typically lack
collateral, steady employment and a verifiable credit history. It is designed not only to support entrepreneurship and
alleviate poverty, but also in many cases to empower women and uplift entire communities by extension. In many
communities, women lack the highly stable employment histories that traditional lenders tend to require. Many are
illiterate, and therefore unable to complete paperwork required to get conventional loans. Microcredit is part of
microfinance, which provides a wider range of financial services, especially savings accounts, to the poor. Modern
microcredit is generally considered to have originated with the Grameen Bank founded in Bangladesh in 1983.
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Individual can advertise their goods and offers on free website with their own Internet address,
and farmer and trader group can set up Web sites to manage all these services for their members.
The Ghana Agricultural Producers and Traders Organization is a major beneficiary of this
network. It closed deals with trading organizations not only in Ghana but also in Burkina Faso,
Mali and Nigeria. These deals involved purchasing tomatoes, onions, and potatoes without
middlemen, reducing the transaction costs substantially (DeMaagd and Moore 2006).
This successful implementation of the IIA should be established first as demo and
prototype projects which if successful will be so called show cases for others to learn and adopt in
their local farms. The leadership in establishing such pilot projects should be provided by a local
government and University Industry Linkages, since it will be a “cluster” of powerful world-class
knowledge and local politics.
The IIA kind of civilization infrastructure supports smallholder farming, which is a smallscale farm operated by a household with limited hired labor. The record in world-wide application
of this farming model is striking. Many countries tried to promote large-scale farming, believing
that small-scale farming is inefficient, backward, and resistant to change. The results were
unimpressive and sometimes disastrous.
State-led effort to intensify agricultural production in SSA, particularly in the colonial
period, focused on large-scale farming, but they were not sustainable. In contrast, Asian countries
that eventually decided to promote small-scale farming were able to launch the green revolution11
(World Bank 2008).
There have been numerous attempts to introduce the successful concepts from the Mexican
and Indian Green Revolution projects into Africa (Groniger 2009). These programs have generally
been less successful. Reasons cited include widespread corruption, insecurity, a lack of
infrastructure, and a general lack of will on the part of the governments. Yet environmental factors,
such as the availability of water for irrigation, the high diversity in slope and soil types in one
given area are also reasons why the Green Revolution is not so successful in Africa.
The overall goal for SSA’ agriculture is to secure sustained agricultural growth, reduce
poverty, and improve food security. This goal is reflected in the Comprehensive Africa
Agricultural Development Program (CAADP) of the New Partnership for Africa’s Development.
Overall, CAADP's goal is to eliminate hunger and reduce poverty through agriculture. To do this,
African governments have agreed (during the African Union 12 Assembly in 2003) to increase
public investment in agriculture by a minimum of 10 per cent of their national budgets (compared
11

The Green Revolution refers to a series of research, and development, and technology transfer initiatives, occurring
between the 1940s and the late 1960s, that increased agriculture production worldwide, particularly in the developing
world, beginning most markedly in the late 1960s (Gaud 1968). The initiatives, led by Norman Borlaug, the "Father
of the Green Revolution" credited with saving over a billion people from starvation, involved the development of
high-yielding varieties of cereal grains, expansion of irrigation infrastructure, modernization of management
techniques, distribution of hybridized seeds, synthetic fertilizers, and pesticides to farmers.
12
The African Union (AU) is a union consisting of 53 African states. The only all-African state that is not a member
is Morocco. The AU was established on 26 May 2001 in Addis Ababa and launched on 9 July 2002 in South Africa
to replace the Organization of African Unity (OAU). The most important decisions of the AU are made by the
Assembly of the African Union, a semi-annual meeting of the heads of state and government of its member states.
The AU's secretariat, the African Union Commission, is based in Addis Ababa, Ethiopia.
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with traditional 4 percent) and to raise agricultural productivity by at least 6 per cent per year. The
CAADP Pillars are reflected in four key focus areas for agricultural improvement and investment.
Each pillar is headed by a different pillar leader. These four key pillars are;
 ‘Sustainable Land and Water Management’
 ‘Market Access’
 ‘Food Supply and Hunger’
 ‘Agricultural Research’
Each pillar oversees various programs working to achieve CAADP’s goals. However, the approach
to form an Integrated Civilization Infrastructure of Agriculture (ICIA) for smallholders-driven
farming is more specific and comprehensive than these four pillars, since the ICIA addresses the
issues at the level of a farm smallholders such as credit, electricity, education, and innovation
access, technology-oriented service, mechanization, transportation to/from markets, markets
management and local, national political leadership, and so forth.
Conclusion
In Sub-Saharan Africa every second individual nowadays has no access to clean water,
electricity, and financial credits due to structural poverty, which determine its inability to live in
the life sustainable environment. Hence, to reduce poverty and transform agriculture into an
economic engine for 65 plus percent nationally employed in this activity in SSA, one must first
build the Elementary Level of being in SSA, composed of access to financial credits, electricity
and clean water. Having such a civilization foundation one must build next layers of agricultural
development, such ones as; Basic Layer, Intermediary Level and Complete Layer, which together
create the Integrated Infrastructure of Agriculture for smallholders of farms.
The regional politicians and university researchers should provide leadership in organizing
local IIA(s), first as a demo and prototype project and later as show-cases and those successful
ones should be adopted in other multiple locations.
The success of the agricultural renewal in SSA depends on the education level of small
farmers and their families, which will used powered equipment and machinery and innovative
agro-techniques. Therefore, money and technology is not only prerequisite of successful farming
in SSA. In long-term and sustainable way, well-structured education with the goal of schooling for
skills of managing innovative farms - should define the strategy of agricultural renewal and
development.
To coordinate all efforts in agricultural development in 48 countries of Sub-Saharan Africa,
one must create the SSA-wide - African Institute for Agricultural Development (AIAD) and the
African Food & Agricultural Organization (AFAO) 13 at the African Union’s African Union
Commission to influence countries-oriented ministries and organizations as well as global-oriented
organizations, such ones as UN, WB, IMF, TWO, G20, FAO, WHO, and other.
There is a regional office of FAO (UN’s agency with the headquarters in Rome, Italy) in Accra (Ghana) and subregional office for Central Africa in Libreville in Gabon. However, this kind of policy should be planned and executed
from the level of African Union.
13
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There is a good effort of international donors who provide some solutions, staff and funding
to improve well-being in SSA. However, these efforts are dispersed; poorly coordinated and good
intentions and ideas are very often lost. However, the functioning Global Donor Platform for Rural
Development is the right organization to undertake the task of improving agriculture in SSA. In
fact it supports the CAADP’s goals. At the heart of its work and as an overarching priority, the
Platform shares knowledge and raises awareness of the need to strengthen aid and development
effectiveness in agricultural and rural development and to promote the role of agricultural and rural
development in reducing poverty.
It seeks to continue making a substantial contribution to the achievement of the Millennium
Developmental Goals 14 (MDG) and to ensure that agricultural and rural development, food
security and nutrition are adequately addressed in the construction of the post-2015 development
agenda. This work is anchored in the commitments by donors and partners to implement the 2005
Paris Declaration on Aid Effectiveness, the 2008 Accra Agenda for Action, and the Busan
Partnership for Effective Development Cooperation, and is linked to important international
initiatives to monitor results. These highlight the need for country ownership, more and inclusive
partnerships, achieving development results and openly accounting for them. Perhaps international
donors are well organized, but perhaps their help is too broad and needs better focusing on
pragmatic and short-term within long-terms objectives and goals, such as the proposed IIA for
smallholders of farms supported by the AIAD which would create, share and transfer agricultureoriented inventions. Needles, to say that right partner for donors’ focused help could be the AFAO.

14

(1) To eradicate extreme poverty and hunger, (2) To achieve universal primary education, (3) To
promote gender equality and empowering women, (4) To reduce child mortality rates. (5) To
improve maternal health. (6) To combat HIV/AIDS, malaria, and other diseases. (7) To ensure
environmental sustainability, (8) To develop a global partnership for development.
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The Significance of Whole Grain Teff for Improving Nutrition: From Injera to Ready to
Eat Porridge by Using Extrusion Cooking Technology
Helen T. Zewdie and Mammo Muchie
University of Pretoria, South Africa
Abstract
Teff (EragrostisTef) is a fascinating grain, ancient, minute in size, packed with nutrition
and used for centuries as the principal ingredient of the Ethiopian population diet. The
micro- and macronutrients level of teff grainis apparently higher than that of barley, wheat
and sorghum and the amino acid composition comparable to that of egg protein, except for
its lower lysine content. In Ethiopia, it has been using as a staple food by making flat bread
called Injera. Teff can be diversified from its current provision of Injera to other forms like
instant porridge to improve the nutritional quality and it may play a significant role in food
security and agriculture in Ethiopia. Compositing of teff with cowpea will help to lower
the cost and will compensate the lower lysine content of teff. Extrusion technology, which
combines several unit operations including mixing, high temperature short time (HTST)
cooking, kneading, shearing and forming is a suitable technology with lower processing
cost used to prepare highly nutritive ready to eat food products. In addition it can help to
retain maximum available lysine, can either depolymerise the starch or form resistant starch
which resulted in high and low glycemic index (GI) starchy food respectively by adjusting
the extrusion conditions.
Introduction
Protein energy malnutrition is a major problem in many developing countries which affects
infants during transitional phase of weaning (Sanda 2010). Nutritional requirement in developing
countries is remained questionable for long-time. The prevalence of nutritional disorders, both
under and over nutrition in developing countries is becoming a risk to a wide number of diseases
and health disorders as well as premature mortality (Caterson 2002). Under-nutrition, for example
protein energy malnutrition (PEM) can be characterized by the number of stunted children and
adults whereas over nutrition can be characterized by the prevalence of chronic diseases such as
diabetes and obesity (Caterson 2002). Symonds, Mendez, Meltzer, Koletzko and Godfrey (2013)
reported that nutritional disorder which results stunting and/or obesity are known negatively affect
woman’s productivity and is associated with the excess death of mothers and children. Even
though, compositing of cereals and legumes is a good complementary food, a suitable technology
should be used to enhance the nutritional quality if possible and to produce high and/or low
glycaemic complementary food in order to limit the problem of PEM and/or diabetic disease.
Extrusion technology, which combines several unit operations including mixing, high
temperature short time (HTST) cooking, kneading, shearing and forming has been reported as a
suitable technology to prepare highly nutritive food products (Cheftel, 1986).
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It has a lower processing costs and higher productivity than other cooking and forming
processes (Moscicki and Zuilichem, 2011). In addition it can retain maximum available lysine and
has minimum browning index by adjusting the extrusion conditions (Iwe, Zuilichem, Stolp and
Ngoddy 2004). Variation of screw speeds and die diameters also can either depolymerise the starch
or form resistant starch and resulted in high and low glycaemic index (GI) starch respectively (Liu,
Halley and Gilbert 2010). For instance, Cheftel 1985 reported that optimum extrusion cooking
condition (Tm= 125-165°C, % H2O = 10-20, RPM = 80-150 and F = 300g per min) helps to
improve protein digestibility and starch digestibility. On the other hand, extrusion cooking with
mild temperature and high moisture content (90-140°C and 20-50% moisture) has been reported
to have the potential to increase the level of resistant starch (Stojceska, Ainsworth, Plunket and
Ibanoglu 2010 ). These could be either by the formation of amylose-lipid complex or by the
formation of retrograded starch during subsequent cooling. Beyond the processing technology, the
complementary grains should be a good source of nutrients and economically affordable and
accessible for developing countries. For this reason teff and cowpea have chosen. This is because
of Ethiopian indigenous grain, teff(EragrostisTef), has been shown that the micro- and
macronutrients level is apparently higher than that of barley, wheat and sorghum (Melak and
Mengesha, 1996). On the other hand, cowpeas (Vignaunguiculata (L) Walp) are widely available
in developing countries and are inexpensive sources of protein, lysine and carbohydrate (Khattab,
Arntfield & Nyachoti, 2009). The seed coat also contains pectin substances and some minerals
(Longe 1980).
Beyond the processing technology, the complementary grains should be a good source of
nutrients and easily accessible for developing countries. For this reason teff and cowpea have been
chosen. This is because of Teff (EragrostisTef) is a fascinating grain, ancient, minute in size,
packed with nutritionand used for centuries as the principal ingredient of the Ethiopian population
diet (Stallknecht, Kenneth, Gilbertson, andEckhoff, 1993).It has been proven that the micro- and
macronutrients level of grain teff is apparently higher than that of barley, wheat and sorghum
(Melak and Mengesha, 1996). The amino acid composition of grain teff is reported to be
comparable to that of egg protein, except for its lower lysine content (Gamboa and Ekris,
2008).Even though, teff is a rich source of nutrients and essential amino acids, it is also relatively
an expensive grain when compared to wheat, barley and sorghum in Ethiopia. In Ethiopia, it has
been using as a staple food by making like pan cake called “Injera”. However, nowadays teff is
used as different products like pasta and macaroni at the commercial level but not as extruded
ready to eat porridge (Gamboaet, al., 2008).
The paper will explore how teff can be diversified from its current provision of Injera to
other forms like instant porridge to improve the nutritional quality in terms of protein digestibility
and starch digestibility and how it may play a significant role in food security and agriculture in
Ethiopia. Teff as source of varied nutritional products from injera to different food values will be
discussed. In addition, the use extrusion cooking with different conditions to produce a low and
high GI instant teff and cowpea composite ready-to-eat porridge will help to tackle the problems
of diabetes and PEM respectively.
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Literature Review
This review examines the effect of dual burden in developing countries and protein and
energy requirements to help overcome this problem. Nutritional aspects and effect of traditional
processing methods on the protein quality and energy density are discussed. An outlook of
extrusion cooking technology and its effect on the nutritional quality of porridge is also given.
Dual burden in developing countries
The dual burden in developing countries leads to nutritional disorder and affects human
productivity. The prevalence of nutritional disorder in developing countries becoming a risk of a
wide number of diseases and health disorders as well as premature mortality (Caterson 2002). The
prevalence of protein energy malnutrition and over nutrition becomes unbalanced because of the
socioeconomic difference in developing countries (Ebot 2010). This unbalancing of nutrient
resulted in the occurrence of under-nutrition and over-nutrition in different socioeconomic groups
(WHO 1995).An estimated of 3 million children has died at the age of 4 weeks in 2011 and more
than 98 % of neonatal deaths occurred in low-income and middle-income countries (UNICEF,
WHO, World Bank, and UN Population Division). These early death could be associated with the
poor parental growth and development. Symondset al. (2013) reported that nutritional disorder
which results stunting and/or obesity are known negatively affect woman’s productivity and is
associated with the excess death of mothers and children. The 2013 hunger map of the world food
program shows, from the world above 35% of undernourished population are found in Ethiopia,
Eritrea, Mozambique, Burundi, Malawi, Zambia and Swaziland. On the other hand, globalization
and lifestyle changes resulted in a remarkable risk of diabetes in particular in developing countries
(Guariguata, Whiting, Hambleton, Beagley, Linnenkamp and Shaw 2013).
Compositing of cereals and legumes
Amino acid complementation between cereal and oilseed (or legume) usually results in
high protein efficiency ratio (PER) close to that of casein. It is sometimes desirable to supplement
the extruded flours with free lysine or methionine (together with vitamins and minerals) (Cheftel
1986).The nutritional quality of cereal grains is limited due to their lower contents of protein, fat,
minerals and vitamins when compared to animal foods (Yigzaw, Gorton, Akalu and Solomon
2001). On the other hand, it is well known that grain legumes are higher in protein quality and
quantity than cereals. Due to the fact that, amino acid composition of both legumes and cereals
exhibits deficiencies of some essential amino acids for the human diet, they are complementary
(Yigzaw et al., 2001) and resulted in higher protein quality than does either alone.
Complementary feeding means giving other foods in addition to the usual feeding system
and for children when an infant is 6 months old breast milk will no longer be enough to fulfill the
nutritional requirements WHO, http://www.who.int/nutrition/topics/complementary_feeding/en.)
Complementary foods are needed to fill the calorie, protein and micronutrient gap
between the total nutritional needs of the child and the amount provided by breast milk. In
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addition complementary feeding helps to control chronic diseases which are caused by obesity if
the complementary food prepared to address a specific nutritional need.
Even though, compositing of cereals and legumes is a common practice at house hold level
in developing countries, the way of compositing and processing method is different than that of
commercially available complementary products. For example, as shown in fig1, in Ethiopia they
have been using cereals and legumes to make their daily food. On the other hand, limited cereal
and legume types are well known for compositing as a complementary food product in developing
countries. For instance, teff is not a well-known grain outside of Ethiopia and it is not widely used
in other products except making flat bread (“Injera”). On the other hand, cowpea is not considered
as an edible grain by humans and was not used as a food material until recent years.

Figure 1: Ethiopian traditional compositing method (Ethiotube.com)
The righting in this Photo in Amharic says “let us eat lunch.”
Teff (EragrostisTef)
Teff (EragrostisTef) is a fascinating grain; ancient, minute in size, packed with nutrition
and used for centuries as the principal ingredient of the Ethiopian population diet (Stallknecht,
Kenneth, Gilbertson and Eckhoff, 1993). It has been shown that the micro- and macronutrients
level of grain teff is apparently higher, as shown in table 1, than that of barley, wheat and sorghum
(Melak and Mengesha, 1996).
The amino acid composition of grain teff is reported to be comparable to that of egg protein,
except for its lower lysine content (Gamboa and Ekris, 2008). Even though teff is a rich source of

International Journal of African Development v.2. n.1. Fall 2014

44
nutrients and essential amino acids, it is also a relatively expensive grain when compared to wheat,
barley and sorghum in Ethiopia. In Ethiopia, it has been using as a staple food by making flat bread
and complement with legumes and vegetables as shown in fig1. However, nowadays teff is used
in different products at the commercial level but not as an extruded complementary food product
with a composite of legumes (Gamboaand Ekris, 2008).
Table 1. Average chemical composition and physical properties of teff grain
Parameter

Mean ±SD*

Moisture content/% db

11.83±0.07

Protein (N×6.25)/%

10.73±0.06

Ash/%

2.93±0.08

Fat/%

3.07±0.03

Carbohydrate**/%

71.44±0.09

Thousand grain weight (TGW)/g

0.33±0.01

Length/mm

1.08±0.107

Width/mm

0.63±0.109

Note: * Standard deviation; ** Calculated by difference.
Cowpeas (Vignaunguiculata (L) Walp)
Among food legumes cowpeas (Vignaunguiculata (L) Walp) are widely available in
developing countries and are inexpensive sources of protein, 20 to 40 g/100 g on dry matter and
moderately high in carbohydrate content (Khattab, et al. 2009). Cowpea seed also contains the
essential
amino
acid
lysine
(7
g
lysine/
100
g
protein)
(USDA,
http://www.nal.usda.gov/fnic/foodcomp/search).The seed coat also contains pectic substances
with sugar compositions of: rhamnose, arabinose, xylose, mannose and glucose (Longe 1980).
It is also cheaper in cost than teff and as the result it can lower the cost of the composite to
make it more economically affordable source of nutrients.
Structure and chemical composition of cowpea
Cowpeas (Vigna unguiculata (L.) Walp) are a multi-purpose legume and they can improve
soil fertility, are easy to establish, have high nutritive value and high palatability (Bruce 2008).
Cowpeas are made up of three main parts: the cotyledon, the hilum and the seed coat (Mwangwela
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2006) as illustrated in Figure 2. They are a dicotyledonous, and the cotyledons form the major part
of the seed. Each cotyledon contains parenchyma cells (60 to 100 μm) with reserve materials in
the form of elliptical starch granules (11 to 20 µm). These are embedded in a proteinaceous matrix
containing protein bodies (3 to 6 μm) (Singh 1991). The parenchymatous cells of the cowpea
cotyledon are bound by a cell wall and middle lamella. Vascular bundles containing a large number
of closely packed cells are scattered throughout the cotyledon (Sefa-Dedeh and Stanley, 1979a,
b).The cowpea seed coat contains pectic substances with sugar compositions of: rhamnose,
arabinose, xylose, mannose and glucose (Longe 1980). They also contain 20.1 to 28% crude
protein (Giami, 2005).
Table 2. Chemical composition of raw cowpea seed (Longe, 1980)

Composition
moisture
Crude protein
Fat extract
Ash
Crude fibre
starch

Percentage %
10.4
28.0
1.9
3.8
3.1
40.6

Sugars
Glucose
Fructose
Sucrose
Raffinose
Stachyose
Verbascoe

Percentage %
0.2
0.4
1.6
0.7
2.7
3.6

Of the protein present, 95% is found in the cotyledon and only 4% and 3% in the seed coat and
embryo respectively (Duranti and Gius 1997). In addition, legume cotyledons are composed of
four storage protein fractions: albumins, globulins, glutelins and prolamins, which can be grouped
according to their solubilities in different media (Freitas, Teixeira and Ferreira, 2004). Due to
cowpeas being seeds, most of the proteins present are storage proteins, i.e. globulins, which later
on supply amino acids in order to aid the growth of the developing plant (Freitas et al., 2004). This
fraction is the major seed protein component, and it is mostly affected by thermal processing and
is responsible for the overall digestibility of cowpeas (Freitas et al., 2004).

Figure 2. Morphology of the cowpea seed showing seed coat, hilum and Cotyledon
(Mwangwela, 2006)
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Challenging problems of traditional cooking methods
Deterioration of nutritional quality, owing to hightemperature, is a challenging problem in
most traditional cooking methods (Singh, Gamlath and Wakeling2007). Besides taking of long
time to process traditional porridges, the effect of high temperature on the nutritional quality is
problematic. It is well known that, teff processing to make flat bread, has to be fermented prior to
cooking. Even though, fermentation of cereals helps to improve the nutritive value such as
availability of proteins and amino acid profile, could decrease certain antinutritional factors like
phytates, and protease inhibitors (Yigzawet al., 2001), it can also decrease the GI (Melak and
Mengesha 1996). Mostly, protein nutritional quality is affected by traditional processing method
of legumes.This because of the storage condition of legumes leads to the development of hard-tocook defect and takes long time for cooking (Khattabet al., 2009).
Effect of traditional processing on protein quality
Most food proteins are denatured when exposed to moderate heat treatments (60–90°C, 1
h or less) (Damodaran, 1996). Extensive denaturation of proteins often results insolublization,
which can impair those functional properties that are dependent on solubility (Duranti and Gius,
1997). Thermal denaturation of monomeric globular proteins is mostly reversible. For example,
when many monomeric enzymes are heated above their denaturation temperatures, or even briefly
held at 100°C, and then are immediately cooled to room temperature, they fully regain their
activities (Lapanje, 1978). However, (Ahren and Klibanov, 1985) reported that, thermal
denaturation can become irreversible when the protein is heated at 90–100°C for a prolonged
period even at neutral pH. When a protein solution is gradually heated above a critical temperature;
it undergoes a sharp transition from the native state to the denatured state. Damodaran (1996)
reported that, the mechanism of temperature-induced denaturation is highly complex and involves
primarily destabilization of the major non covalent interactions and the essential amino acid lysine
is no longer biologically available.
It has been reported that, the reduction of protein digestibility is primarily because of poor
absorption of ketosamine (Amadori product) or aldosamine (Heyns product) (which could be
formed by the reaction of amino lysine with carbonyl derivative) in the intestine (Damodaran,
1996). In addition, Mwangwela (2006) reported that, dicarbonyl compounds formed during the
browning process participate in cross-linking of proteins resulting in reduced protein
solubility.Furthermore, cowpea protein has tyrosine which could be oxidized to form dityrosyl
cross links during thermal processing (Duranti and Gius, 1997). Formation of dityrosyl cross links
have also been reported in other forms of processing such as irradiation. However (Duranti and
Gius, 1997) observed that, under severe heat treatment, isopeptide cross links would possibly be
formed, especially in foods of high protein and low carbohydrate content.
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Cross linking of protein due to thermal traditional processing of porridge
Several food proteins contain both intra- and intermolecular cross-links, such as disulfide
bonds in globular proteins, desmosine, and isodesmosine; and di- and trityrosine-type cross-links
(Damodaran, 1996). Processing of food proteins, especially at alkaline pH, also includes crosslink
formation (Damodaran, 1996; Duranti and Gius, 1997). Since traditional porridge could be cooked
with the addition of milk, alkaline pH condition may favour for the cross-linking of protein. Such
unnatural covalent bonds between polypeptide chains reduce digestibility and biological
availability of essential amino acids that are involved in, or near, the cross-link (Damodaran,
1996). Among the various processing -induced chemical changes in proteins, the Maillard reaction
(non-enzymatic browning) has the greatest impact on its sensory and nutritional properties
(Duranti and Gius, 1997). The Maillard reaction refers to a complex set of reactions initiated by
reaction between amines and carbonyl compounds at elevated temperature (Friedman, 1996). The
Maillard reaction alters protein nutritional value, and some of the products may be toxic, but
probably are not hazardous at concentrations encountered in foods (Damodaran, 1996).
Unfortunately, the amino group of lysine is the major source of primary amines in proteins
(Duranti and Gius, 1997) and cowpea is relatively rich source of lysine. At high temperature
processing, it is frequently involved in the carbonyl-amine reaction, and it typically suffers a major
loss in bioavailability when this reaction occurs (Damodaran, 1996). In this case, the
complementary porridge contains cowpea, and cowpea contains lysine as an essential amino acid,
the loss could occur during thermal processing at high temperature for longer cooking time due to
maillard reaction. Damodaran (1996) reported that, the extent of Lys loss depends on the stage of
the browning reaction. Lysine involved in the early stages of browning and these early derivatives
are hydrolyzed to lysine and sugar in the acidic conditions of the stomach (Damodaran, 1996).
Amino acids racemization
Racemization is the process by which L-amino acids are changed to D-amino acid and
occurs in proteins that are thermally processed at 150 to 250°C (Hayase, Kato and Fujimaki, 1975).
Liardon and Hurrell (1983) found that thermal processing of proteins at alkaline pH, as is done to
prepare texturized foods, invariably leads to partial racemization of L-amino acid residues to Damino acids. Acid hydrolysis of proteins also causes some racemization of amino acids (Fay,
Richli and Liardon, 1991). The mechanism at alkaline pH involves initial abstraction of the proton
from the α-carbon atom by a hydroxyl ion. The rate of racemization is also dependent on hydroxyl
ion concentration, but is independent of protein concentration (Damodaran 1996). Racemization
of amino acid residues causes a reduction in protein digestibility becausethe peptide bonds
involving D-amino acid residues are less efficiently hydrolyzed by gastric and pancreatic proteases
(Hayaseet al., 1975). This leads to loss of essential amino acids that have racemizedand impair the
nutritional value of the protein (Liardon and Hurrell 1983). D-Amino acids are also less efficiently
absorbed through intestinal mucosa cells, and even if absorbed, they cannot be utilized in in vivo
protein synthesis (Hayaseet al., 1975).Moreover, some D-amino acids, such as D-proline, have
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been found to be neuro-toxic in chickens (Cherkin, Davis and Garman 1978). In addition to
racemization and b-elimination reactions, heating of proteins at alkaline pH destroys several amino
acid residues, such as Arg, Ser, Thr, and Lys. Arg decomposes to ornithine (Damodaran 1996).
Extrusion cooking technology
Among high temperature short time (HTST) processing technologies, extrusion cooking
technologycombines several unit operationssuch as HTST cooking, kneading, shearing, forming
and capable of performing tasks under high pressure(Moscicki, 2011). It has been reported as a
suitable technology to prepare nutritionally balanced or enriched (weaning foods, meat replacers,
animal feeds and dietetic foods) (Cheftel, 1986). This is advantageous to limit unwanted
denaturation effects on, for example, proteins, amino acids, vitamins, starches and enzymes
(Moscicki, 2011).The growing popularity of extrusion-cooking in the global agri-food industry,
caused mainly by its functional advantage, led many indigenous manufacturers to implement it on
an industrial scale, based on the local raw materials (Moscicki, 2011). It can be implemented with
relatively low effort, does not require excessive capital investment, the equipment is user-friendly
and offers a chance to use raw materials which have not previously displayed great economic
importance (e.g., faba bean) or have even been considered as waste (Moscicki, 2011).In the
extrusion cooking, temperature, mixing mechanism, moisture content and residence time
distribution are mainly responsible for a certain physical state of the extrudate and quality
parameters of final product such as texture are often dependant on the viscosity (Moscicki, 2011).
Furthermore it has the ability to retain the macro- and micronutrients of the extrudate. In the next
sections the effect of extrusion cooking on the macro- and micronutrients will be discussed.
Effect of extrusion on macronutrients with a specific reference to protein and starch
Extrusion cooking has a negative or positive effect on the macronutrients of the finished
product depending on the extrusion condition and the food material to be processed. Singh et al.
(2007) reported that effects of extrusion cooking on nutritional quality are vague. In addition, it
has been reported that an extrusion-cooker is a process reactor (Van Zuilichem1992).
These means the designer has created the prerequisites with the presence of a certain screw
lay-out, the use of mixing elements, the clearances in the gaps, the installed motor power and barrel
heating and cooking capacity, to control a food and feed reaction (Moscicki 2011).Proper use of
these factors allow to stimulate transformation of processed materials due to heating, for example,
the denaturation of proteins in the presence of water and the rupture of starches, both affected by
the combined effects of heat and mechanical shear (Moscicki 2011) .The intense mechanical shear
during extrusion cooking is able to break the covalent bonds in biopolymers, and the deep
structural disorder and mixing facilitate modification of functional properties of food ingredients
and/or texturizing them (Asp and Bjorck, 1989; Riaz, 2001). Furthermore, Singh et al., (2007)
reported that nutritionally balanced extruded product could be obtained through carful control of
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process parameters. In the next sections the effect of extrusion on protein and starch will be
discussed.
Effect of extrusion on protein quality of the final product
Protein nutritional value is dependent on the quantity, digestibility and availability of
essential amino acids (Singh et al.2006). According to FAO/WHO/UNU (1985), protein
digestibility is the main determinant of protein quality. Lysine is the limiting amino acid in all
cereals and the essential amino acids isoleucine, threonine and tryptophan may also be present in
inadequate quantities (Dahlin and Lorenz 1992).Traditionally, protein quality has been improved
in cereal grains by amino acid supplementation, introduction of new, greater protein varieties or
development of low-cost food blends complementary in amino acid profile. Now a day, different
conventional and novel food processing technologies are applying to improve the protein quality
of food products. Among processing technologies, extrusion cooking has been reported to increase
the protein quality of the extruded product depending on the extrusion condition and food material
to be processed (Cheftel, 1986; Fapojuwoet al., 1987; Mouki 2013). It is probably a result of
denaturation of protein and inactivation of enzyme inhibitors present in the food material to be
extruded. This is because of most protein undergo structural unfolding and/or aggregation when
subjected to moist heat or shear (Cheftel, 1986). In addition, Dahlin and Lorenz (1992) reported
that, heating may benefit protein digestibility by translation the protein more susceptible to
hydrolysis due to structural changes, destruction of anti-enzymatic factors or decrease lipid-protein
and starch-protein complexes. Fapojuwo, et al.(1987) observed that temperature is the key
extrusion variable that influence protein in vitro digestibility of sorghum. In addition, Singh et al.
(2007) reported that, among process variables, the feed ratio has the maximum effect on protein
digestibility followed by barrel temperature.
On the other hand, increased screw speed may have increased the protein digestibility of
extruded corn-gluten, because the increase in shear forces in the extruder denatures the proteins
more easily, thus facilitating enzyme hydrolysis (Bhattacharya &Hanna, 1985). Generally all
processing variables have different effects in protein digestibility. The destruction of trypsin
inhibitors facilitate by increasing extrusion temperature and moisture content (Bjorck and Asp,
1983). Low moisture high temperature extrusion processing has been reported in decrease protein
quality mainly due to lysine losses via maillard reaction (Bjorck and Asp, 1983). Dahlin and
Lorenz (1992) observed that the in-vitro protein digestibility has been influenced by the interaction
between extrusion temperature and feed moisture content during cereal processing.
Lysine retention ability of extrusion cooking
Depends on the extrusion condition, extrusion cooking either helps to retain the available
lysine of the food product or decrease it through chemical reaction occurs during extrusion
cooking. Overall decrease in apparent protein digestibility is reported as a responsible for the
difference between lysine availability and lysine content (Cheftel, 1986). It has been reported that,
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high temperature low moisture (Tm ≥ 180˚C, and % moisture ≤ 15) extrusion processing leads to
lysine loss and impairs nutritional quality due to maillard reaction (Cheftel, 1986). On the other
hand, Iwe et al., (2004), reported that feed composition, screw speed and die diameter have high
effect on the retention of available lysine during extrusion cooking of soy-sweet potato mixture at
constant temperature. It has been reported that the screw speed could contribute to lower the
retention time of the feed mixture in the extruder (Iwe et al., 2004).
Effect of extrusion cooking on the physio-chemical characteristics of starch
Carbohydrates comprise more than 90% of the dry matter of plants (Bemiller and Whistler
1996). Starch is the predominant food reserve substance in plants and provides 70–80% of the
calories consumed by human’s worldwide (Bemiller and Whistler 1996). Starch is unique among
carbohydrates because it occurs naturally as directly particles (granules) and chemical and physical
characteristics and nutritional quality set it apart from all other carbohydrates. It is well known that
cereals are rich source of starch. Undamaged starch granules are relatively dense, insoluble and
hydrate only slightly in cold water. When starch granules heated in water they undergo disruption
of molecular order within granules. Irreversible granular swelling, loss of birefringence and loss
of crystallinity are the indication of starch gelatinization (Colonna, Doublier, Melcion, de
Montredon, & Mercier, 1984a). Eventually, native starch is very viscous and when heated in the
presence of water it limits the nutritional quality of the food product. High viscous food will be
less energy dense food. This undesirable property of native starch could be overcome by using
different processing technologies and/or by using chemical modification. Among the processing
technologies, extrusion cooking has been reported is a bit unique because gelatinization occurs at
much lower moisture levels (12–22%) than is necessary in other food operations (Guy, 2001).
Viscosity increases during gelatinisation, and the nature of native starch gels are very sensitive to
factors such as shearing, temperature, heating or cooling rate and in addition, the source of starch
and the presence of other components (El-Khalek and Janssens 2010). Luiet al., (2010) reported
that starches undergo size dependent degradation during thermo-mechanical processing and it can
change the physical properties of the resulting material.
In view of the fact that, starch composed of non-reducing ends of each branch and per
whole there is a single reducing end group with three neighboring –OH groups, Luiet al., (2010)
reported that, in starch these end groups do not undergo reaction in extrusion. However, simple
shear degradation of starch which results in decreasing of molecular weight and size is occurred
during extrusion (Luiet al., 2010). Shear degradation is depends on the size distribution of amylose
and amylopectine. Colonnaet al., (1984a) reported that amylose and amylopectine are partly
hydrolysed to maltodextrins as a result of high shear extrusion of wheat starch (Tm = 180˚C,
moisture = 11%, RPM =270).Furthermore, it has been suggested that starch constituents in cereal
or legume flours may be more readily hydrolysed than in purified starches, these could be because
of endogenous amylases are active during the initial extrusion steps (Cheftel, 1986).
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Effect of extrusion on starch in vitro digestibility
According to the rate and extent of starch digestion in vitro, starch is generally classifies
into rapidly digestible starch (RDS), slowly digestible starch (SDS), and resistance starch (RS)
(Englyst, Kingman and Cummings 1992). The RDS and SDS are digested in the small intestine
whereas, RS is not digested in the upper gastrointestinal tract, but its microbial fermentation in the
colon produces short-chain fatty acids that provide additional energy to the body (Englyst,
Kingman, and Cummings, 1992; Zhang and Hamaker, 2009). RS starches has been divided into
four groups: physically inaccessible starches (RS1), resistant starch granules (RS2), retrograded
amylose (RS3) (Englystet al., 1992) and thermally or chemically modified starch (RS4) (Eerlingen
and Delcour, 1995). The formation of viscosity and gel has been reported as a useful process for,
delay in gastric emptying (Johansen, Knudsen, Sandstorm and Skjoth, 1996),possible reduction of
absorption rates in the small intestine (Johnson and Gee, 1981), increased endogenous secretions
(Low, 1989), proliferation of microorganisms in the lower digestive tract (Choct, 1997) and
generally, increased gut viscosity decreases the rate of diffusion of substrates and digestive
enzymes and hinders their effective interaction at the mucosal surface (El-Khalek and Janssens
2010).Extrusion condition with high moisture content and low temperature has been reported as a
favor condition for the formation of resistant starch, specifically RS3 type (Stojceska et al., 2010).
Extrusion processing in the presence of lipid (formation of amylose-lipid complex) (Lin, Hsieh,
and Huff, 1997), amylose to amylopectine ratio (Luiet al., 2010), feed moisture content and
processing temperature (Stojceska et al., 2010) and screw speed (Lin et al., 2010) has been
reported as conditions that are favour for the formation of RS3.
On the other hand, weaning food should have high glycemic index and low viscosity. This
is because of the recommended dietary fibre intake of children older than 2 years of age in
minimum should be age plus 5 g/d (William, 1995).
In addition, a safe range of dietary fiber intake for children is suggested to be between age
plus 5 and age plus 10 g/d. Extrusion cooking at low temperature and low feed moisture has been
reported to have complete starch gelatinization (Chinnaswamy and Hanna 1990). Furthermore, it
has been reported that control of carbohydrates during extrusion is critical for product nutritional
and sensory quality (Guy 2001). That means extrusion conditions and feed materials must be
selected carefully to produce desired results. For example, a weaning food should be highly
digestible, and snack for obese adults should contain little digestible material (Guy 2001).
Energy density of extrusion cooked product
Energy density of porridge is depends on the solid content. Extrusion porridge could be
prepared by using 20 % solid as compared to traditionally prepared by thermal cooking that could
be 9 % solid (Onyango, Henle, Hofmann and Bley, 2004). Bukusuba, Muranga, and Nampala
(2008) reported that, the increase in solid content of extruded porridge is because of the
depolimerization of amylopectn during extrusion cooking. The hydrolysis of amylose and
amylopectine to dextrin results in the reduction of the viscosity and helps to increase the solid
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content of the extruded product.These indicate that, the viscosity of the extruded porridge will not
be high because low molecular weight dextrins do not swell during reconstitution and it is desirable
property of complementary food products. Precooked flours of reduced viscosity and increased
solubility permit the preparation of weaning foods or gruels of higher concentration and calorie
density as consumed (Harper & Jansen, 1985).
Conclusion
Complementation of cereals and legumes could be the best solution for the dual burden
that developing countries are faced currently. Because of the teff grain high nutritional quality, it
could be the best solution in order to solve PEM in African developing countries. In addition, now
a day in developed countries, most people are becoming an allergy for gluten containing products
and teff could be a solution to tackle the problem since teff is gluten free grain. Apart from
complementing cereals and legumes, extrusion cooking has big advantage to create ready-to-eat
porridges with different nutritional qualities as required to address nutritional needs. Even though,
processing technology plays a big role, the selection of raw materials also to be prioritized to
prepare any nutritious food products. Extrusion cooking of whole grain teff-cowpea composite at
high temperature and low feed moisture content resulted in high glyceamic index ready to eat
porridge because of the ability of extrusion cooking to complete gelatinization and
depolymerization of starch granules. Due to the fact that GI and starch digestibility are directly
related, depolymerization of starch helps to increase α-amylase susceptibility of starch granules.
On the other hand, low barrel temperature and high feed moisture content resulted in a low GI
ready to eat porridge. This is because of the high moisture content during extrusion, water acts as
a plasticizer, and α-amylase susceptibility of the starch will be less due to the formation of
retrograded starch.
In addition, since excess water reduces shear force during extrusion cooking, the
contribution of shear force for the disruption of starch granules will be limited. Moreover, low feed
moisture and high barrel temperature also helps to improve protein quality of the extrudate in terms
of protein digestibility, protein digestibility corrected amino acid score, available lysine and
essential amino acids availability. Even though, high temperature and low moisture known to
induce maillard reaction, the short time cooking helps to prevent the occurrence of maillard
reaction.
On the other hand, high feed moisture and low barrel temperature contributes for the low
protein quality due to less denaturation of protein and the inability of inactivation of heat stable
protein anti-nutritional factors. In conclusion, teff could help to tackle protein energy malnutrition
and diabetes if a suitable cooking technology applied either to depolymerize or to form a resistant
starch to produce high GI or low GI food product respectively.
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Abstract
Although rice technologies have been introduced in Fogera district over the last
two decades, farm household’s food demand was not met as expected. Sustained,
intensified and coordinated rice research is the key to curb the problem but
impaired due to lack of good governance coupled with weak institutional
capacity. This has resulted snowballing effects like little or no discussion
among/with farmers on good practices, successes/failures of technology adoption
and input delivery; poor linkage of small farmers to market and knowledge gap
in Development Agents. Therefore, this study identified and evaluated potential
determinants of household food security with basic emphasis to factors linked to
good governance introduced to address the problem of food security in the study
area through farm household rice technology adoption. A multistage sampling
technique is used to select respondents. To this end, the primary data was gathered
from the field survey by administering pre-tested structured and semi-structured
questionnaire. Good governance dimensions of food security are evaluated using
binary logit model for its comparative mathematical and interpretational
simplicity. Farmers’ own perception of rice technology intervention vis-a-vis
farm household food security is explored using focus group discussions
supplemented by in-depth interviews. This study result would be primarily
important in designing policy interventions and good governance strategies
ensuring appropriate use of rice technology and tackle food security problems.
Key words: Rice technology, logit model, good governance, food security
Introduction
Ethiopia is one of the most famine-prone countries with a long history of famines and food
shortages. Food insecurity among the population is widespread, and most devastatingly, there have
been famines that have cost the lives of about a million people. As a result many Ethiopians
live in conditions of chronic hunger with both a low average daily energy supply
(kcal/capita/day) of 1880 and a very high (44%) prevalence of undernourishment (Adnew,
2004).Poor farmers in Ethiopia, as in other SSA countries, obtain limited benefit from agricultural
research despite can generate handsome returns. The dimensions, causes, and consequences of
food insecurity differ widely within the country. For instance food insecurity problem in Amhara
regional state of Ethiopia is due to combination of factors such as environmental degradation,
irregular rainfall, high population pressure, recurrent cycle of drought, lack of diversification
in economic activities, and institutional weakness.
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However, the typical reason for food insecurity is considering farmers as a homogeneous
mass regardless of different resources, problems, opportunities and requirements as a result of
applying top-down adoption/diffusion approach. The social inequalities among farming population
coming subsequent to the application of the approach has laid difficulty to select appropriate
technologies tailor to the demand the resource poor farmers which otherwise favored resource
(material, intellectual and social resources) endowed ones (Clark, 2002).
A number of institutions have been attempting to generate and disseminate improved
agricultural technologies to smallholders since the end of 1960 such as integrated rural
development pilot projects and minimum package programmes. Evaluating the performance
of the pilot projects and examining the rate of technologies adoption were focuses of these
institutions. However, farmers continued reliance on traditional farming practices/low level of
improved agricultural technologies adoption and risks in weather conditions, diseases and pests,
shrinkage in size of land holding per household and differences in farmers’ perceptions of risks
and profits associated with new technologies, insufficient technical and institutional support
facilities such as credit, extension, marketing. These have greatly impeded agricultural sector
development and growth and reduced adoption rates among different farmers group and caused
low production level in the country (Bezabih and Hadera, 2007).
In response to enormous challenges and barriers to improved production technologies
adoption, Ethiopia government recently have tried to put agriculture at the heart of policies to
increase food production and promotion of improved production technologies among smallholders
via agricultural extension such as through Training and Visit, Participatory. Farmers’ knowledge
and experience, across diverse agro-ecologies was shared through demonstration using Training
Extension System and Farmer Field School though overlooked (Habtemariam, 2007).
However, the knowledge gap that exists among agricultural expert/Development agents
hinders enhancing the diffusion and adoption of technologies. Communication as vital instrument
inducing behavioural change faced barrier. This has created gaps to look in to the dynamics
involved in the social dimension of technology developments and transfer and kept ensuring
linkage and technology transfer activities at a minimum (EARO, 1998).
Such problems were tried to be confronted with formulation of agricultural policies’ with
immediate strategic focus and good governance (ADLI, 2001). Strategies were designed to use
potential swampy estimated rain-fed area of 13 million hectare for rice production. Of these,
13,054 and 25,238 hectare of highly and moderately suitable areas, respectively, for rice
production, were identified Fogera (Endaweke, 2007). Rice in Fogera plain is discovered
integrated with the technical support of North Korean experts’ and Tana Beles since more than
two decades ago (Getachew, 2000). A good opportunity of rice cultivation in Fogera plain is the
availability of huge and cheap rural labor for attainment of high productivity of rice thereby secure
employment and food demands of the growing population (MoARD, 2009).
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Despite rice cultivation in the country is constrained by limited capacity in rice seed
production, multiplication and quality control both at the federal and regional level; poor
institutional linkage and coordination among all partners including public, private, NGOs and
donors; poor tradition of rice food preparation and consumption, poor knowledge on pre- and postharvest mechanisms, limited availability and lack of storage facilities (Ibid).
Statement of the Problem
In Fogera plain, rice growing received due emphasis and has been adopted in potential
suitable swampy agro-ecologies where other food crops do not do in order to increase production
and productivity. Besides the efforts have been made to generate and promote technology in
potential areas well. Although rice technologies have been introduced since over the last two
decades, farm household’s food demand was not met as expected (EIAR, 2011).
Absence of sustained, intensified and coordinated rice research is the key problem which
stem from lack of good governance coupled with weak institutional capacity viz., communication
barrier among the stakeholders (researcher, extension worker, farmers) and knowledge gap in
Development Agents which laid difficulty to transfer and disseminate recommended rain fed rice
cultural practice and discuss on good practices, successes/failures and input delivery and market.
This letdown creating farmers willingness to adopt recommended rice technologies (e.g. row
planting, seed rate, optimal timing of farm activities) as expected (Sewunet, 2005).
Having the research gaps noted above, no effort was made to evaluate influence of factors
linked with good governance introduced to tackle problems of food insecurity through farm
household rice technology adoption.
Objectives of the study
In response to these research gaps outlined, this study objectives are to:
 evaluate potential good governance determinants of household food security
introduced to address the problem of food insecurity ;
 Discover farmers’ own perception of good governance vis-a-vis farm household food
security.
Conceptual and Theoretical Literatures on Food Security Nexus Good Governance
Governance is the exercise of political power in the management of nation’s affairs vis-àvis State’s institutional and structural arrangements, decision-making processes and
implementation, and the relationship between the governing apparatus. Basically focuses on
building capacity, provision of rural off-farm opportunities for both the landless rural poor and
group of non-adopters that fall out of business, facilitating market access, gender sensitive
development, nutritional interventions, building on coping strategies, provision of safety nets to
vulnerable groups (World Bank Report, 1989).
Good governance is “a system of government based on good leadership, respect for the
rule of law and due process, the accountability of the political leadership to the electorate as well
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as transparency in the operations of government. ” Transparency has to do with the leadership
carrying out government business in an open, easy to understand and explicit manner, such that
the rules made by government, the policies implemented by the government and the results of
government activities are easy to verify by the ordinary citizens. Basically governance emphasizes
leadership which suggests the way political leaders that are the apparatus of the state, use or misuse
power, to promote social and economic development or to engage in those agendas that largely
undermine the realization of the good things of life for the people. Good governance is in series
with democratic governance. High valued principles characterize good governance such viz, .rule
of law, accountability, and participation, transparency, human and civil rights. This would
capacitate the development process of a country (Odock, 2006).
African continent in general as U.S. Senator Barrack Obama speaks in Nairobi, Kenya, in
August 2006, for all the progress that has been made, has not yet created a government that is
transparent and accountable, one that serves its people and is free from corruption which
undermines the governance process. Indeed Obama noted that:
Governance in Africa is crisis ridden and it is a crisis that is robbing honest people
of the opportunities they fought for. Corruption erodes the state from the inside out,
sickening the justice system until there is no justice to be found, poisoning the police
forces until their presence becomes a source of insecurity rather than a source of
security. In the end, if the people cannot trust their government to do the job for
which it exists, to protect them and to promote their common welfare, all else is lost.
Caroline Sahley, et al, (2005) assess the link between governance and food security, and considers
the different ways state action affects food security. First, there are things the state does that may
undermine food security, intentionally or unintentionally. Of these, few are unrelated to food
security policy. Discrimination against a certain ethnic group, the percent of budget spent on
military, confiscatory land policy, and conflict, are components. Second, there are the governance
constraints that limit the effectiveness of state interventions such as safety nets, feeding programs
and extension services designed to improve food security. Third, there are sins of omission--what
should the state be doing (but isn’t) that contributes to food security?
In Ethiopia, natural disasters as root cause of food availability ceased to be solely adequate
rather together with improper governance. This generalization reached after chronology of events
leading to the development of the two major famines is analyzed. The major famine incidences in
Ethiopia over the last two decades was occurred under two different types of political systems
in an absolute monarchy (although with a constitution) up to February 1974, and a totalitarian
Marxist regime which lasted up to 1991. Famine had much correspondence with apparent
inefficiency resulting in a failure to respond to the drought problem back and forth regimes.
The Marxist regime primary motivation following imperial regime was to gain political support
through incriminating the preceding monarchic system for crimes against the people
perpetrated through the neglect of distress signals and thereby the aggravation of the famine
disaster.
Facts of neglect of the interests of the people across regimes lend supported the
study hypothesis that issues of governance are in fact critical and decisive variables in the
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causation and aggravation of famine conditions. For instance, an absolutist form of
"constitutional" monarchy based government does not take the welfare of the people into
account (Alston, 1984).
As highlighted in some events about the ways in which the undemocratic governments,
that were in power, absence of accountability is identified as primary causal factor in the process
leading to the famines. This had contributed to the processes leading to the famines during
their respective periods which took place during the feudo-monarchic system /pre-1974 period/as
a result of uncertainties by the issues of succession to the throne and the apparent unwillingness
of the old monarch to give up power in spite of failing capacity to administer the country.
This had led to a situation that encouraged widespread corruptions and abuses of power
among the ruling classes and the beurocracy that neglect the public interest and the pursuit
of individual enrichment. Events that took place during the 1972/74 famine period in Wollo
administrative region of the country vividly illustrated this fact.
Other point illustrative of defective governance is complaint of drought not only to the Afar
tribesmen who lodged but also to the Issa tribes-men who carried out the looting. Moreover,
reports on the intensity of the drought situation in various districts of the administrative
region prompted the regional administrator of Wello at the time to convey the urgent need
for relief assistance in writing to the concerned official in the Ministry of Interior in the
capital (RRC, 1984).
Description of the Study Area
Fogera woreda is one of the 151 woreda with in Amhara National Regional State of
Ethiopia. The whole part of Fogera is in the mid high land climatic zone with flat land area
covering 117,405ha (76%) with mountain and hills 16,692.8 ha (11%); and valley bottom 20,082.4
ha (13%). It is located within 11041'13''and 12002'54'' North latitude and 37029'11'' and 37058'46''
East longitude (ANRS-BoFED, 2006).
The total population of the woreda or district is estimated at 140,458 of which 76,762
are males and 63,696 are females. Of the total population, 105,088 are rural households of which
53,896 are males and 51,192 are females. The estimated average family size is 6.97 persons per
household larger than the region average family size (5 persons per household). The population
density of the study area is 98 persons per km2 (FWARDO, 2012).
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Figure 5.1: DEM showing Elevation of Fogera Woreda (District)
Source: ANRS-BoFED GIS team
Fogera Woreda is endowed with diverse natural resources and can grow a number of annual
and perennial crops. The dominant soil type is black clay soil (ferric Vertisols). Orthic Luvisols
soil type dominated the medium and high altitude areas. Minimum and maximum land holding of
a farmer is 0.25 and 3.0 ha, respectively, giving an average land holding size to about 1.4 ha (Ibid).
Fogera plain adjoining Lake Tana is currently one of the most densely populated areas
following improvements in health facilities, and reduced spread of malaria disease versus the past
where malaria epidemic disease predominated. The area gets silt or sediment comes from the hilly
areas. Rain-fed maize, teff, rice constitutes the major agricultural activity. Livestock rearing is a
traditional component of the farming systems (FWARDO, 2006).
Data and Methods
The data generated for the study were extracted from primary and secondary sources. Cross
sectional design was used to obtain data from cross-sectional units. Primary data were collected
on monthly expenditure of households on food items and factors of good governance. Data on
good governance indicators established to address the problem of food security in the study area
through farmers’ adoption of rice technology included farmer’s own perception of land tenure
security, farmers distance from Training Center and credit institution, and market, frequency of
day contact with DAs in last cropping season, farmer’s own perception of considering women as
food producers and income earners, farmer educational status, rice production experience,
participation to farmers’ to farmer knowledge sharing, participation in non-farm activities,
family size in man equivalent.
Required data were obtained using structured (household Survey questionnaire) and semistructured interviews (in-depth interviews, focus group discussions), and field observations. A
multistage sampling procedure was employed to select study sites and draw farmers’ central to the
study (Som, 1966; Cochran, 1977).
The first stage involved purposeful selection of Fogera woreda as most representative of rice
producing district in Amhara National Regional State of Ethiopia.
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In the second stage, Fogera flood and intermediate plain areas are selected based on
adequate representation of rice production areas. The purposeful representation of Fogera plain
includes 12 Rural Kebele Administration Units. From these, Kidist Hana, Nabega, Woreta Zuria,
Reb Gebriel, Kuhar Abo and Kuhar Michael RKAUs where 15 villages (locally called Gott),
were selected using stratified simple random sampling technique. In the last stage, a total of 140
households who all are rice growers were selected using stratified systematic random sampling
techniques. From these, 42 were female headed households.
Table 6.1: Sampled RKAUs and Number of Households Selected From Each Sampled RKAUs
Sampled RKAUs
Number of HH per RKAU
Number of HHs selected
Nabega
1582
16
Kidist Hana
2459
26
Abua Kokite
1816
24
Kuhar Michael
1310
21
Kuhar A bo
1608
18
Reb Gebriel
3310
35
Total Households
12,085
140
Source: Computed by the authors, using data from Fogera Woreda (district) agricultural Offices,
South Gonder Zone, Amhara Regional state of Ethiopia
The data collected for the study was analyzed using descriptive and inferential
statistics. The descriptive statistics include the mean, standard Deviation and percentage. The
inferential analysis used the logit regression model. The ratio analysis used was used as compute
food security index and categorize the sampled households into food secured and food insecured
groups. Therefore, a household is considered as food secured if attained at least two – third of the
average food expenditure of the sampled house-holds otherwise the household is considered food
insecured (Omonona and Agoi, 2007)
Thus, F


1

percapitaFoodExpenditurefortheHousehold
2 meanpercapitaFoodExpenditureofallHousehold
3

Where F1= food security index, When, F1 ≥ 1, the household is food secure; and, F1 < 1, the
household is not food secure.
Selection of Appropriate Econometric Model
The predicted probability of household food security confirmed through logit versus probit
provide a logistic distribution function. It is employed for its simplicity of estimation and
interpretation of parameters (Gujarati, 2003). Hence, it is opted to analyse potential determinants
of household food security with basic emphasis to factors linked to good governance.
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Therefore, households’ food security determinants were examined by the model as:
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The model is estimated though maximum likelihood estimation procedure.
Qualitative data was gathered to supplement the quantitative data collected by the household
sample survey using Focused Group Discussion and Key Informants Interview. Focus group
Discussion was held with four groups in four RKAUs. Each group consisted of 6-8 persons, and the
composition of the groups included elders, women and the youth as better means to gather data
across their diverse social, economic and cultural setting such as agricultural inputs provision,
marketing functions and problems, etc. at community level.
Key Informant Interview was made mainly with farmers. Farmers’ opinion was harmonized
by views of officials and experts from Fogera Woreda Agriculture and Rural Development and
Woreda DPPD and Food Security Offices. Likewise, discussion was complemented by agricultural
experts and representatives of the local cooperative union who worked in rice marketing.
Results and Discussions
Based on the results of the analysis on household food expenditure, 40% of the households
spend between 2001.00-4000.00 ETB on food. Over 37 and 8.57 percent of the households spent
2000.00ETB or less and between 4001.00 to 6000.00ETB on food, respectively. 7.14% of the
households spend above 8000.ETB on food per month.
Table 7.1: Distribution of households by their monthly expenditure on food
Expenditure on food (ETB)
Frequency
Percent
≤ 2,000.00
28
20
2001.00 - 4,000.00
52
40
4001.00-6,000.00
38
37.14
6001.00 -8,000.00
12
8.57
≥ 8001.00
10
7.14
Mean Food Expenditure = 4,905.00 ETB; SD =1,466.00 Minimum =1850.00 and Maximum
=8,505.00
Source: Field Survey, 2014
Descriptive Statistics of Variables
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Descriptive statistics of both dependent variable and independent variables (mean and
Standard deviation) in the model are presented in the table below.
Table 7.2: Description and Mean of Variables in the Binary Logit Model
Description of variables
Variables
FSS
Food Security Status, 1=food secured HH, 0 otherwise)
H_EDUC
Farmer educational status, 1 if read and write ,0 otherwise
S_HH
Household head Sex, 1 if male, 0 otherwise (i.e. Binary)
RPEXP
HH’s rice production Experience in ( year)
RRT
Riskiness of Rice Technology , 1= if risky & 0 otherwise
FAMLOB Total family size of HHs in man equivalent (ME)
TTLU
Total Livestock Unit
H_FINCM Household Farm Income in ETB
LANDSZ
Total Land Size Cultivated
FOPLTS
Farmer’s own perception of land tenure security 1 if farmer perceive
land security is influential to secure food &, 0 otherwise
PFFK
Farmers participation to farmers’ to farmer knowledge sharing
FPAESP
Farmer overall perception of agricultural extension service provision
across his/her farming experience =1, & 0 otherwise
FDTC
Farmers distance from Training Center
FDCI
RTADS
PNFA
MCDIST
FRECD
FoPESfW

Residence distance from formal credit institution (km)
Rice technology adoption decision status, 1 if farmer adopted, & 0
otherwise
Participation in non-farm activities
Distance to market center in KM
Frequency of day contact with DAs in last cropping season
Farmer’s own perception of considering women as food producers &
income earners, 1= if farmer perceived women as noted & 0 otherwise

Mean
0.43
0.53
0.8
25.4
0.47
3.7
11.48
4,905
2.13

SD
0.49
0.5
0.2
9.4
0.5
1.44
3.75
1,466
0.84

0.31
0.49

0.46
0.52

0.33
45

0.47
23

35

19

0.20
0.51
12.6
13.5

0.40
0.50
8.03
4.7

0.67

0.47

Empirical Results of the Household Survey
The maximum likelihood estimation of the parameters were employed as measures of
goodness of fits to check and validate that the model fits the data. Explanatory variables
were checked for existence of multicollinearity and the degree of association. Accordingly,
a technique of Variance Inflation Factor (VIF) was employed to detect the problem of
multicollinearity among continuous variables. Contingency coefficients used to check the
degree of association among the dummy variables. It was concluded that there were no
multicollinearity and association problems between a set of continuous and discrete variables, as
the respective coefficients were very low (less than 10 for continuous variables and less
than 0.75 for dummy variables) (Appendix Table 1 and 2).
Another measure of goodness of fit of the model is based on a scheme that classifies
the predicted value of events as one if the estimated probability of an event is equal or
greater than 0.5 and 0, otherwise. The results show that about 93.1% of food secured and 92.68
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% of food insecured were corrected by the model. Generally the model correctly predicted 92.86%
of the overall sample households’ vis-à-vis factor of good governance.
Out of eighteen explanatory variables included in the model, nine were found to be
significant in influencing farmers’ food security status of household at 1, 5 and 10% significant
levels. Of these, four are dummy variables having direct and influence at 1 and 5 % level of
significance are, respectively, are household’s educational level, and sex, and farmers’ own
perception of land tenure security and farmers consideration of women as food producers and
income earners. Continuous variables having direct influence on food security status of the
household at 5 and 10% levels of significance were respectively, farmer’s rice crop production
experience, household farm income; and family labor supply in ME and total livestock in TLU.
Table 7.3: Maximum Likelihood Estimate of Logit Model Results for Food Security
Determinants
Variables
Coefficients
Std. Err.
Odds Ratio
t- ratio
H_EDUC
2.891
0.905
18.013
3.20***
S_HH
3.526
1.213
33.992
2.91**
RPEXP
0.103
0.051
1.1091
2.00**
RRT
-0.075
0.909
0.927
-0.08
LANDSZ
0.585
0.326
1.795
1.79*
TTLU
0.248
0.128
1.282
1.94*
H_FINCOM
0.0003
0.00012
1.0003
2.40**
FAMLOB
0.429
0.498
1.5361
0.86
FOPLTS
2.382
1.034
10.833
2.30**
FFKS
-0.373
0.819
0.688
-0.46
FOPAESP
0.269
0.784
1.309
0.34
FDCI
-1.341
1.064
0.261
-1.26
FDTC
-0.603
0.854
0.547
-0.71
FRTADS
0.558
1.186
1.7481
0.47
PNFA
0.560
0.890
1.752
0.63
-0.121
0.059
0.885
-2.03**
MCDIST
FRECD
0.223
0.276
1.250
0.81
FoPESfW
2.027
0.899
7.592
2.25**
Observation = 140, food secured are 60 (42.85%)) and food insecured are 80 (57.15%)
Number of observation
140
2
LR chi (18)
125.05***
Prob > chi2
0.000
Log likelihood
-33.7748
Over all model prediction (%)
92.86
Over all prediction of Food Secured Households
93.10
Over all prediction non Food Secured Households
92.68
***, **and * significant 1%, 5% and 10% level, respectively
Source: Model results (2014)
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The odds-ratio in favor of being food secured, other factors kept constant, increases by a
factor of 34 with the change in sex of the head from female to male. This may be due to relatively
better access of male-headed households to information and agricultural resources than
females’ household heads.
The odds-ratio in favor of being food secured, other factors kept constant increases by a
factor of 18.1 for the farmer whom assumed household heads become literate than that who
did not This implies that the educated farmers are more likely to be food secured than those who
are not educated. This may be due to relatively educated farmers have more access to information
and they become aware to new technology, and this awareness enhances the adoption of
technologies.
Food secured household increased by a factor of 1.1 as farmer’ rice crop production
experience increases by one year implying farmers who have relatively longer years of
experience, may develop the confidence in handling the risk, skills in technology application.
The odds-ratio in favor of household being secured decreases by a factor of 0.88 as
the market distance increase by one kilometer. This implies that the longer the distance
between farmers’ residence and the market center, the lower was be the probability of being
food secured as transport and transaction costs reduce income obtained from marketing.
The odds-ratio in favor of household being secured increased by a factor of 7.5 as
farmer’s perceive women as food producers and income earners odds-ratio increased, by keeping
other factors constant. Food security of the household increased by a factor of 1.0003 as
farm household’s income increased by one unit of Ethiopia birr. This may be due to farmer
more ability to afford money to buy agricultural input to improve agricultural productivity with
increased farm income.
The odds-ratio in favor of being food secured, other factors kept constant increases by
a factor of 1.3 as a result of increment of livestock by one TLU as having more livestock serve
as asset base to insure any risk associated with household food security and buy improved
agricultural input viz., improved rice seed, fertilizer, farm implements .
An appropriate and effective extension services can encourage farmers to use rice
technologies to boost their production and productivity. However, farmer’s overall Perception
of Agricultural Extension Service Provision (FoPES), farmer’s frequency of day contact with DAs
in last cropping season (FRECD) and participation in non-farm activities (PNFA) as factors of
good governance didn’t have impact on household food security.
Rice technology adoption decision (RTADS) didn’t have impact on food security of the farm
household. Limitations of rice technology adoption may be due to improper implementation of
rice technology adoption resulted from knowledge gap of agricultural extension personnel and
farmers infrequent contact with DAs or low attention of farmer to agricultural extension provision
for knowledge of agricultural technology.
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Good Governance Intervention Nexus Food Security in Fogera: Farmers’ Perception
Based on the 1975 land reform proclamation, rural kebeles in the form of kebele peasant
associations were established in all areas including Fogera Plain. Land was distributed to peasants
in the hilly Fogera, Fartha, Libo Kemekem and Dera hilly areas during the land reform. As a result
the place called Yezelan Marefia is converted to farmland and settlement. This had brought
complications to transhumant cattle herder of Fogera plain to use the communal grazing land as
usual. Moreover, one of the local men in Nabega who was involved in FGD gives his own remark
about the situation as follows:
Due to the 1975 land confiscation in neighboring hilly areas, plowing outside the
residential kebele and use of communal grazing land were forbidden by the Derg
regime. Moreover, responsibility was given to the owner of land to protect and keep
their land including the communal grazing land from the outsider. All this condition
has frustrated and frightened cattle herder to use communal grazing land as usual.
As a result, 65 years old informants from Nabega RKAU told the adverse consequence as:
Since the RKAUs leader in hilly areas didn’t had willing for us to stay in their
residential kebeles following land reform, we most of us had stopped to go to hilly
areas. The areas to which we used to move with our cattle in the form of transhumance
such as eastern side of Amora Gedel, Dagore land along the road through Enfraz to
Gondar through places of Wusha Tiris, and Yifag town, were given by the
government to some Muslim and Christian missionaries, Azmariwoch and Fakiwoch.
As a result, lands used for grazing purpose were used for farmland and settlement.
Similarly, most of the key informants and focus group discussants confirmed that:
Transhumant way of life was abandoned following the land reform and mainly after
the 1997 land redistribution. As a result place called Yeguzo Marefia including fallow
lands used as grazing were transferred to peasants, and eventually the transhumant
has stopped going to hilly areas.
A 68 years old informant from Woreta Zuria RKAUs further explained the issue in such a way:
RKAUs’ leaders agitated peasants to keep and protect the land under them and
communal one from the outsiders. Such condition enforced us not to stay in their
local residential places. In general the conditions lead us to frighten and remained
suspicious as before. Among the key informant who was chika Shum during the
period of Haile Selassie and representative of Gondar Awraja peasant association
explained the condition as follows:As government measure to solve the shortages of
grazing land during wet season, transhumants were paying Yesar Chew to the peasant
of hilly areas to use their grazing lands.
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The land redistribution of 1997 disowns beurocrats grazing land and distributed to
the female headed households and supporters of EPRDF party. Such adverse
conditions further reduced the size of grazing land found in uplands and plain areas,
and therefore this has had counter to the last form of transhumance. Moreover, lack
of adequate protection to common pasture has created conducive conditions for
farmers to plow the communal grazing land by way of Dinber gifi. Consequently,
transhumant were forced to stop leaving their cattle in upland, and finally establish
individual enclosure and feed rice crop residual and grass hay in their residential
kebeles as last alternative to keep and feed their heads of cattle.
A 68 years old informant from Avia Twah RKAU said:
A decline in availability of grass for cattle brought response of carelessness and
refraining to protect and take care of our cattle. Moreover, because of reduced size of
grazing land we were obliged to graze our cattle by mixing with other species of
cattle. This means that it was difficult to keep our cattle separately and as a result it
has interbred pure Fogera cattle with other species of cattle and reduced their number
having high economic importance.
The study conducted in the National Institute of Biodiversity and Conservation by Zewdu
(2004) has confirmed that pure Fogera cattle breeds have declined from 800,000 in 1981 to
636,000 in 1998. He also noted the reduction of Fogera species found in Dera and Fogera Woreda,
along the road from Gondar to Addis Zemen in to 15,000. This is largely due to termination of
transhumance movement in early 1991 which has exposed cattle to stay in their marshy and flood
areas locality during main rain season where suitable to parasite worms and for disease causing
agents for deaths of Fogera cattle breeds over time.
These adverse conditions have attracted the attention of government and some individuals
to introduce rice cultivation in the area since. Based on trial experiments Olongistimate rice
species was identified and found better fitting to agro-ecologic setting of the area and started to
be cultivated in areas of within the Fogera plain of Tana depression.
The information obtained from one key informant who participated in Ethio-Korea project
in 1984 and 1985 who was chairman of Jigna RKAUs in Neighboring Dera district noted:
There was big effort to introduce rice during the time of drought in different parts
of the country. The role players were Dera woreda producer cooperatives, experts
from Ministry of Agriculture and North Korean project. The aim of this project
was to encourage peasants adopt rice technology, vegetables and maize
production in the area using improved technologies, irrigation and chemical
fertilizer.
In context with this, one of the key informants from Kidist Hana RKAU told that:
People in the area or outside including urban people showed no interest to use
rice for food. They were reluctant for the first time, to use rice as source of food.
Some used to throw it away and dump it. This was the case in 1984/85.
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How could men consume grass seed! Rice is a special grass, Zurha which is
introduced by the government. Thus, I never grew no grass of this type in my
farm and did not eat it. It couldn’t satisfy the food need of my stomach. Those
who ate rice were thought weak, gray and it caused constipation. I consider it was
not good for health.
Similarly, one of the key informants employed in a cooperative association shop told:
Rice was adopted as food in Ethiopia by act of government pressure. Since rice
is an exotic crop, Ethiopians were not familiar with and interested it to feed.
Opposition was tied with their local environmental natural condition. How can
this it as Zurha grass as well as growing in swampy land could be useful for
human being as food! How on earth such grass like growing on water could be
called as a crop! As a result, we cooperative shop sellers used to sell rice to those
who did not have Rashen card were compelled to buy rice with commodities. In
doing this, we were selling 5k.g of rice by compulsion together with other
commodities that had more demand to customers.
In response to these challenges, one of the officials of EPRDF noted that
Although there was resistance to adopt rice, with strong emphasis given by the
Amhara regional government in coordination with South Gondar zone and Fogera
Woreda Agricultural Office in line with attaining the principle of food selfsufficiency, the cultivation of rice was resumed and people started producing it
since 1993/94. Rice was formerly collected by the woreda agricultural workers
from the Jigna cooperative farmers who were pioneer to produce on small plots
of land which then immediately introduce and spread to farmers of Avua Kokite
and Nabega in the year 1993/94.
Also zonal and district government agricultural experts involved as discussant gives their own
remark about the situation as follows:
Fogeres gradually accepted and attracted to sedentary rain fed rice based
agriculture as livelihood base strategy in response to challenges facing to
restriction of termination of transhumance way of life.
With all the above dilemmas that transhumant cattle herder faced that many of the discussant and
key informant interviewees concluded as:
Forced withdrawal of transhumant way of cattle management has adversely
affected major sources of livelihood, i.e. our cattle resources which has never
been compensated till now by cultivating rice and irrigation agriculture. Of
course, we can’t deny that if we continued cultivating traditional crop than
growing rice for its higher productivity nature, the problem of sustaining our food
for consumption could be more severe.
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Use of swampy land dominating Fogera plan since the recent past for rice farming has been
used at the expense of communal grazing land. The grazing land was much larger than the land
used under crop. A 67 years elderly person (informant) form Na Bega used the following
expression which reminds grazing land was in plenty. He told that:
Once upon a time, when many Derge soldiers came to Fogera plain, there was
shortage of food at that time. When the soldiers asked people of the area to give
them food to eat, there was none to give them. Hence, the inhabitants
articulated saying let you “take the grass to eat”. This was the time where we
transhumant cattle herder faced food shortage for the first forced to stay in
original locality floody containing cattle disease causing parasitic worms and
transformed in to sedentary rain fed rice based agriculture.
Having said by discussant and in-depth interviewees issuing land as cross cutting issue,
Fogeres business in previous times since over 5 decades ago, were serving as means of preserving
their cattle through transhumant way of cattle management across imperial and partly in Derge
regimes through preserving communal grazing land for cattle feeding in and outside their locality.
Following termination of transhumant way of cattle management as an essential feature of
agricultural practice in the area, large size of swampy land previously used as communal grazing
land during winter season, has been serving for sedentary rain fed rice based agriculture.
Transformation of Fogeres source of securing household food demand in to sedentary rain
fed rice based agriculture is done through combined effect of zonal and woreda administrative
structures for providing advises to the Fogeres and provision of training and orientation seminars
for development agents, peasants and KPRAU’s leaders and political cadres to raise awareness
and transfer the skill and land use technology of rice cultivation and its high productivity. Farmers
were selected based on their good will and participation in extension package program
locally as ‘’model farmer‟ to orient with government policy program, strategy and guides and
regulations. Training was given to such personalities based on local development organization
consisting of 4-10 peasants serving as mediators to orient development agitation and giving
reports to KPRAU‟s development agents.
They were learned and trained in the amount of seed sawn in a given unit plot of land how
to protect the weed and maintain or keep the moisture level of the soil, etc, and how to
prepare different types of food from rice flour via home economics expert by involving some
model women. Now a day, most farmers have become motivated to grow rice as a food crop, and
rice has become essential part of food and cultivation culture of the people in the area.
Recently as most Woreda and KPRAU agricultural experts argue, use of land for rice
cropping increased in Fogera Plain. Fogeres rational was for its high yield, resistance to disease,
and the possibility of multiple cropping in a year and its adaptation to swampy ecology, relative
high market price and thatching of huts and to feed livestock. The outcome of high market price
of rice in urban and rural markets has promoted the economic status and the livelihood of peasants
better than other type of crops. Its higher yield and its multiple utilitarian values as compared
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to other type of crop encouraged Fogeres to devote more swampy lands to rice cultivation than
ever before. Despite growing rice has comparative advantage, all agricultural experts taking part
in Focus Group Discussion from Fogera Woreda Agricultural office claimed:
The local and regional government didn’t pay due attention to alleviate defects in
rice milling machine planted in Woreta Town. It has created loss of not less than
40-45 percent of rice after unrefined rice entered in to rice milling machine that
before being consumed by the household. The machine created more breakage
which has reduced the quality of rice. Moreover, the poor handling /traditional/
crop storage system locally made of bins called “Gottera or Gota” made of bamboo
tree plastered with mud has exacerbated post-harvest losses.
Similarly most of farmer taking part in in-depth interviewing and focus Group discussion
has confirmed that
Nearly 1/3rd of rice crop produced is or will be lost during rice milling process. This
has reduced our amount rice. Government didn’t take action to alleviate rice milling
machine defect. The cooperative we involved as member also didn’t want to
intervene to bring solution to the problem. As the rice milling machine creates more
rice breakage and owner steals this broken rice. They sold it for cattle feeding and
earn more income than a rice cultivator farmer get income from rice. Moreover, the
broken rice reduced the quality of rice as compared to imported ones. We claim
problem of machine to government regularly though we still didn’t get solution.
Moreover, spoilage during harvesting, hulling and threshing problems all together
reduces the quality of rice in the market upon its selling price. Besides, we farmer
have no awareness about the benefit of the specialty market and hence to produce in
line with taste and preference of consumers demand and only for immediate
economic advantages from the sale of their product.
As a result a 40 years old informant from Kuhar Michael RKAU explained his rational of
cultivating maize as opposed to rice as:
I prefer to produce maize rather than growing rice because of post-harvest loss
during processing it using milling machine. Maize is useful for immediate
consumption or used for food at ripening stage. The productions obtained from
maize were 36 quintals per hectare which is better than producing rice facing more
loss as a result of processing rice. Hence, comparatively I prefer to produce maize
than rice.
The desire to create and maintain a collaborative working relationship between researchers,
extension agents and farmers is vital. However, focus group discussants has confirmed that
We ourselves and other farmers in our locality are not that much interested to take
part in Research-Extension-Farmer linkage activities.
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It is because our problems are not clearly and carefully well known. Researcher and
extension staffs simply said ‘do this’ and don’t do that’ though we have rich
indigenous knowledge sources. Also there are successful stories among us that could
be disseminated and transferred to other farmers. Despite, we have vital information
(local), to enhance the development, acceptability and utilization of technologies.
One of our colleagues history who were involved as functional member in linkage
activities researcher from MEDA taking part in rice Development, was consulted to
use improved rice seed locally known as ‘Edget’ in place where highly swampy.
However, he was not fruitful even he earned lower than the production obtained
from traditional based rice farming. Consequently, this farmer was claiming and
forced to take the issue to the court though the issue still suspended by the court
officials.
Two of the focus group discussant and most in-depth interviewees have pointed out lack of interest
in linkage activity is because
Researcher and extension worker have little or no discussion with us to be familiar
with our success and failures. As a result, we were not chanceful to transfer
successes in agricultural technology adoption in to other areas and evaluate gaps in
input delivery and implementation of agricultural technology adoption.
The above issue is confirmed by all focus group discussants of agricultural experts taking part in
research –Extension-Farmers linkage activities as:
Farmers’ participation in linkage activities is minimal. There was infrequent contact
among researchers, extension agents and farmers. Gaps in contact didn’t provide
adequate opportunity to get feedback/information/ from farmers. This has hindered
the flow of generated rice technology in one hand, and rejected other practices of
farmers. Formal training of technology transfer to farmers by researchers, is
not in a wide spread practice.
All these shortcomings has eroded farmer trust and strained to remain as passive
participant. This in turn has made no difference in the production/productivity
achievement and net profits versus other farmers didn’t participate in linkage
activities.
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Summary and Policy Conclusions
Summary of the Key Findings
This study identified and examined factors of good governance introduced to address
household food security in the course of rice technology adoption viz., household educational
status, distance to market center, farmers to farmers’ knowledge sharing, farmer’s own perception
of considering women as food producers and income earners, farmer’s own perception of land
tenure security across their farming experience, participation in non-farm activities and so on.
Household’s time spent on Rice Production (RPEXP) have significant and direct influence
on household’s food security. Thus, it is important for researcher, extension organization and
NGOs to target experienced farmers during on farm research and improved rice technology
promotion as they can easily understand about the technology which, in turn helps for
convincing the other to adopt the technology and secure household food.
Sex of the household head was found to be positively and significantly influencing
household food security. This implies male-headed households were food secured than femaleheaded households, because female-headed households have less access to improved
technologies, land and information than male headed household that helps to adopt agricultural
technology. Thus, extension organization, NGOs and private sectors should empower women
farmers through access to financial capital and training.
Distance from market center obviously increases transportation and other transaction
costs related to the sale of farm output and acquisition of critical inputs that would reduce farmers
incentives to engaged in agricultural production activities using improve technologies. While
the present effort of the government to extend the construction of whether road in rural areas is
encouraging, improving the existing market center in the locality( which is informal and poor
developed) should be given proper attention to improve food security.
Education was found to be positively and significantly influencing farmer’s household food
security. Agricultural technology could, thus, be facilitated and transferred through educated
farmers to contact farmers, besides improving farmers’ level of education. However, farmer to
farmers’ knowledge sharing didn’t have impact on household food security status. This may stem
from knowledge gap of Development Agent with familiarity of rice technology as an input for
others farmers and neighbors share knowledge to improve productivity and household’s food
security.
Household’s total farm income has a positive and significant relationship (at 10 percent
level) with probability of household’s being food secured. The odds ratio1.0 implies that, other
things being constant, the odds ratio in favor of being food secured increases by a factor of
1.0003 as household’s total farm income increase by one unit of Ethiopia birr. This implies
that a farmer who has more farm income is more likely to be food secured.
Distance to market center negatively and significantly (at 5% level) affected the food
security status of the farm household. It is because of the distance to travel to sell their agricultural
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products, to purchase other food items and the reasonability of price for their product matter most
for the rural household to get the benefit they want.
Farmer’s own perception of considering women as food producers and income earners
positively and significantly (at 5% level) influenced the food security of the farm household. This
might have its own implication that spouse be authoritative in resources owned commonly and
produces and earns income from it to secure food for family members.
In transhumant way of cattle herding and following sedentary rain fed rice based farming
system, household food security remain influenced by farm household perception of land tenure
security and total land size cultivated. For instance, farmer’s own perception of land tenure security
based on MLE Logit Model results found to be positively and significantly (at 10% level)
influencing farmer’s household food security as this may be a good opportunity for farmers to
properly manage and protect their farm plot with their willingness to invest household can better
sustain their agriculture and produce. Similarly, primary cause for abandonment of transhumant
way of cattle management as confirmed by discussants and in-depth interviewees was reduction
of communal grazing in and out of their locality following resettlement of Wollo and South eastern
Gondar provinces people who were drought affected in the 1960s.
While other determinants of good governance that are farmer’s overall perception of
agricultural extension service provision across regimes and frequency of day contact with DAs in
the last cropping season remained, with no impact on household food security. This may be due
to some weakness of extension agents in areas such as inadequate frequency of contact
with farmers and inadequate communication skills and knowledge of adult learning
principles. One can also guess due to lack of farmers’ trust to agricultural extension service
provision overtime and low level of agricultural information exchange in time of farmers’ contact
with extension personnel, respectively.
Policy Conclusions
The development of agricultural technology plays a vital role in increasing production.
Policy implications of this study based on the results of the binary logit model and farmers’
opinion aimed at improving households’ food security in the future good governance strategies
are as followed. Cattle ownership was influential for farm household’s food security before and
after Fogeres abandoning transhumant way of cattle management.
The shift of Fogeres in to sedentary rain fed rice based agriculture has created adverse
condition to stay in their original locality in rainy and flood condition containing cattle disease
causing parasitic worms with their Fogera cattle breeds. This has reduced the number of pure
Fogera cattle breeds. Therefore, these breeds having economic importance has to be preserved by
the government and research institutions to supplement food security improvement efforts through
household rice technology adoption. This could be by separating it from the owners, traditional
breeders of the cattle and their locality, which caused the deterioration of the genetic quality of
pure Fogera breed. In doing so, the government together with the responsible bodies has to
promote the economic importance of the cattle breeds to other parts of the region. The cattle
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breeding station has to be increased in sufficient number so as to multiply and sell the products
for those users, together with orienting the mechanisms by which these pure breeds can be kept
and preserved.
Farmers’ rice technology adoption decision didn’t have impact on farmer food security
status. Probably rice technology was either not properly implemented among the rice farming
population which may arise due to knowledge gaps or failures of agricultural development agents
to disseminate and transfer appropriate knowledge of agricultural/ rice technology to farmers
and/or either poor handling of post-harvest mechanisms. Therefore, government should impart
extensive in-service agricultural trainings to train the extension personnel to cope up problems
in imparting knowledge of rice technology to farmers. Government should also impart trainings
and refresher courses to train the Extension Field Staff (EFS) about the philosophy and
methodology of agricultural/rice technology. Effective and efficient evaluation mechanism
should be launched to monitor and evaluate the activities of EFS and their performance.
Though cultivating rice is a good opportunity to use swampy/ wet land, post-harvest loss
such as during rice processing using milling machine. This is a challenge to rice growers as it
reduces considerable amount of rice together with crop cover. Recently, farm land is highly
fragmented following population pressure created in and outside their locality. This has minimized
individual farmland owned up to 0.25 hectare. Family size is one of the significant demographic
variables that may affect volume of supply. Hence limited production with extended family size
would have been difficult for the farmers secure households food in the present and the coming
years. On the one hand with small sized land ownership, the farmer would not be economical to
adopt rice technology rather be more risk taker than farmer owned large farm land size. Therefore,
population growth should be regulated in the future through intervention of integrating family
planning with health extension service and with respective concerned bodies.
Communication skills and knowledge of adult learning should be strengthened. This could
engage agricultural extension agents with their full potentials of their effectiveness for farmers and
make farmers confident to agricultural extension service provision. Therefore, policy makers and
other development partners involved in agricultural development have to give due attention
to the provision of more effective agricultural services.
Moreover, intensive effort should be done to update the theoretical and practical
knowledge of the extension personnel through in service training.
Research, extension, and relevant actors must identify the systems linkage needs and
choose agreed-up on mechanisms. Potential governance gaps need to be identified, alternative
solutions need to be evaluated and designed, and selecting and implementing the best
appropriate mechanisms and constant evaluation is needed. Therefore, farmers must be
participated in planning and review; executions of collaborative tasks; exchange of resources,
knowledge and information; and joint evaluation and feedback of agricultural innovations.
To this end, provisions of quality and quantity of human, physical and financial resources
coupled with better incentive mechanisms to research and extension in line with the
mandate and mission should be emphasized.
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Moreover, both researcher and extension personnel should enhance special units, such
as research-extension liaison positions, which specifically in charge of linkages, to ensure
appropriate level of integration and effective operation of the technology systems.
All the actors, from policy makers to grassroots-level agents, need to be made
aware that research-extension-farmers linkages are important and their participation is crucial
to the effectiveness of the agricultural system. Participation in linkage activities in one hand is
for demand-driven, multiple-stakeholder, group-based agricultural technology generation and
transfer system in the other hand. In a nut shell, a responsible body, with a transparent,
accountable, and agreed–upon linkage policies and mechanisms, that monitors and evaluates
the action of research and extension is needed and pre-requisite for the country’s overall
agricultural development strategy.
Therefore, linkage strength among researchers, extension agents and farmers be established
and improved upon. This would help farmers relate freely with researchers and extension
agents, thereby improve the bottom-top approach system of communication. Moreover, close
linkage and cooperation among extension agencies and research institutes, input, credits and
marketing need to be developed to provide farmers with efficient services and access feedback
to research institutes and bring solution back to farmers.
Attention should be paid to improve quality of rice so as to satisfy consumer’s desire, and
farmer’s market price return. Therefore, agricultural and rural development officers and
stakeholders have to create awareness about the specialty of market. In this regard, cooperatives
should be strengthened to play important role in improving the bargaining position of the producers
and lowering transaction costs, reducing the level of oligopolistic market type by creating
competitive market. Moreover, continuous education and training has to be provided to farmers as
it has a positive impact on their attitudes and hence on their production and marketing as well.
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Appendices
Appendix Table 1: Variable inflation factor(VIF) of the continious explanatory variables
Variables
RPEXP

Tolerance (Ri2)
0.756

Variance Inflation Factor (VIF)
1.324

FAMLOB

0. 769

1.301

TTLU

0.837

1.195

H_FINCOM

0.899

1.113

FRECD

0.964

1.038

MCDIST

0.915

1.093

LANDSZ

0.742

1.348

Source: own survey result data, 2014

Appendix Table 2: .Value of Contingent coefficient for dummy explanatory variables
Variables
H_EDUC

1
1

2

3

4

5

6

7

S_HH

0.27

1

RRT

0.19

.216

1

FOPLTS

0.04

0.22

.184

1

FPAES

0.25

0.23

.170

.246

1

RTADS

0.18

0.16

.203

.135

.438

1

FOPLTS

0.20

.224

.235

.117

.410

.429

1

PNFA

0.03

.015

.056

.008

.004

.130

.200

1

FRECD

0.20

0.148

0.20

0.07

0.41

0.339

0.227

.06

1

FPLTS

0.20

.118

.122

.117

.308

.175

.194

.067

.200

1

FoPESfW

0.10

0.046

0.05

0.05

0.08

0.212

0.036

0.10

0.07

0.2

Source: Own Survey Result Data, 2014
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Governance of Land and Natural Resource for Sustainable Development in Botswana:
Possible Lessons for the Agricultural and Tourism Sectors
David Sebudubudu, Patricia Makepe, Kgomotso Montsi
and Keratilwe Bodilenyane
University of Botswana
Abstract
Realizing sustainable development is a major challenge for most African countries.
Economic growth in most African countries is largely centered on the extraction of natural
resources, particularly minerals. Rather than facilitate development, the extraction of
natural resources in most countries, has been a source of adverse outcomes. That is, natural
resources led to ‘the resource curse’, partly because of bad governance and leadership.
Through governance and leadership, Botswana emerged differently. The country
transformed itself to a middle income status through the prudent utilization and
management of mineral (non-renewable) resources; making Botswana one of the few
resource rich countries that have so far avoided the blight of the ‘the resource curse’. Yet,
the sole reliance on one non-renewable resource is risky as evidenced by the recent global
financial crisis. Sustainable development necessitates greater emphasis on renewable
resources whose utilization and management require a different strategy to drive
development forward. The paper identifies governance and leadership amongst the central
tenets to Botswana’s development success story. It argues that, for the last four decades its
governance and leadership strategy served the country well, given the context of the time.
Going forward, an enhanced governance and leadership strategy is necessary to
successfully exploit and manage the country’s resources for the benefit of all. To this
extent, the paper concludes that other African countries need to consider and review their
governance structures in order to realize sustainable development.
Keywords: Natural resources, governance, leadership and sustainable development

Introduction
Governance is acknowledged internationally by policy makers, aid agencies and
institutions, including the World Bank, as a major policy imperative to facilitate sustainable
development – albeit contested. Utilizing Hyden, Court and Mease’s (2004) conceptualization of
governance, and as built on by Robert Rotberg (2005), this paper seeks to demonstrate that,
undeniably governance is critical to the success of any country’s development prospects. Hyden,
Court and Mease (2004,16) defined governance as “the formation and stewardship of the formal
and, informal rules that regulate the public realm, the area in which state as well as economic and
societal actors interact to make decisions”.
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For Rotberg (2004, 71), governance entails “the tension-filled interaction between citizens
and their rulers and the various means by which governments can either help or hinder their
constituents’ ability to achieve satisfaction and material prosperity”. When governance is
measured in terms of the quality of delivery of goods, both in quality and quantity, as Rotberg
(2004) asserts, the majority of African countries are far and/or struggling to realize this goal.
The concept of governance and its effect on policy discourse has been evolving since the
market liberalization reforms of the 1980s (Kwame Sundaram and Chowdhury, 2012). However,
it was not until in the 1990s that it was embraced as a major international policy consideration
(Sebudubudu, 2010; Kwame Sundaram and Chowdhury, 2012). In turn, governance has become a
critical theme for several conferences internationally in an attempt to encourage and nurture it.
Consequently, the World Bank introduced its Worldwide Governance Indicators (WGIs) research
project that entails six elements of; voice and accountability, political stability and absence of
violence/terrorism, government effectiveness, regulatory quality, rule of law, and control of
corruption (Kaufmann, Kraay and Mastruzzi 2009:2). However, research; even from within the
Bank itself, have criticized WGIs for their conceptual and methodological flaws (Kwame
Sundaram and Chowdhury, 2012). Despite its flaws, governance has become a standard
requirement to qualify for donor assistance or loans and/or grants from financial institutions. Even
then Rotberg (2004, 72) warns us that “tying donor assistance to good governance conditionality
may help at the margin”.
The effects of bad governance are more evident in Africa – where life is depressing and
unbearable for the majority of people. Understandably, the absence of good governance retards
economic development and delivery of goods to the majority of people. Deplorably, most African
countries have failed to realise development despite an abundance of resources, mainly because of
bad governance. This shows that resource endowment does not automatically translate into
development. Take for instance a number of African countries such as Angola, the Democratic
Republic of Congo (DRC) and Nigeria. The Economist considers Angola “one of sub-Saharan
Africa's richest countries”. Not only is it regarded as the fifth producer of diamonds in the world
but “its oil wells … produce 1.9m barrels a day; on present trends, it could overtake Nigeria to
become Africa's largest producer. It [also] has huge agricultural potential” (2011,
http://www.economist.com; accessed 16 June 2014). Despite its wealth, “Only 9% of Luanda's
population of 5m has running water, a lower share than during the civil war. Across Angola, half
the population of 18m has virtually no access to health care. The country has one of the world's
highest rates of infant mortality, and the only known cases of urban polio” (2011,
http://www.economist.com; accessed 16 June 2014). Nigeria is another country that is equally
rich in Africa yet its poverty levels remain alarmingly high. Despite being one of the major
producers of oil in Africa, and in the world, the number of people living in poverty in Nigeria was
put at 112.47 million in 2010, up from 17.1 million in 1980 (BBC news Africa, 2012;
http://www.bbc.co.uk/news/world-africa-17015873; accessed 16th June 2014). The Democratic
Republic of the Congo (DRC) is similarly rich in natural resources yet the country “hardly [has]
any roads or railways, while the health and education systems lie in ruins”, which is a clear
indication that “its resource wealth has rarely been harnessed for [its people’s] benefit” (BBC news
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Africa, 2012; http://www.bbc.com/news/world-africa-11108589, accessed 16 June 2014). There
are many such countries in Africa, which are rich in natural resources, yet poor largely because of
bad governance. However, one thing is certain about the three African countries cited above. The
level of deprivation has nothing to do with shortage of economic resources to drive development,
suggesting that resource endowment has been a curse in those countries. These are clear examples
of African countries that have been poorly governed. Nevertheless, there are countries in Africa
that emerged differently, and Botswana is one such a country, which is the focus of this paper. The
paper, first uses the case of Botswana to show how governance of land and natural resources
assisted it to evade the resource curse - suggesting that indeed governance makes a difference to a
country’s development prospects. Second, it seeks to show how the country can use renewable
resources (agriculture and tourism) to achieve sustainable development. As shown with the mineral
sector, we contend that governance is even critical for renewable resources to realize their full
potential in terms of their contribution to sustainable development. It is the case of Botswana that
we now turn to.
Governance of Land and Natural Resources for Sustainable Development:
The Botswana Context
The story of Botswana’s democratic developmental achievements seems like a fairy tale but this is real. To some, it is like a puzzle that analysts have been trying to understand and explain
over the years. Yet, no single satisfactory explanation has been offered for how and why the
country transformed itself the way it did in the last 48 years of self-rule. At independence,
Botswana was considered as a hopeless case that had “dismal economic prospects … based on
vague hopes of agriculture, salt and coal” (Beattie 2009, 115 quoting a British Government Report
on Botswana’s future in 1960). Both social and economic indicators pointed in that direction, and
these have been well documented in the literature. For instance, the literacy rate stood at 25%, per
capita income was around U$ 80 while life expectancy was put at 48 (Sebudubudu and Molutsi,
2011). There was virtually no physical infrastructure as well. Masire (2006) notes that there were
‘only eight kilometres’ of tarred road, and Beattie (2009) at the most put them at ‘12 kilometres’.
Faced with all these, the country had to make the critical decisions at the material time. As Masire
(2006, 168) observed, “it was clear from the very beginning that if we were to succeed in raising
the living standard of our people, we would have to find the greatest amount of financial resources
possible, invest them to achieve a high rate of economic growth, and create productive
employment opportunities.”Indeed, Botswana’s leaders lived to their pledges by making the
critical decisions and ensuring that the country was not misgoverned. 48 years later, the
Botswana’s story is different.
While most African countries went on a path of bad governance and self-destruction (i.e.
Angola, Nigeria, Sudan, The Democratic Republic of the Congo, Sierra Leone and many others),
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Botswana is one of a few countries that “through fiscal discipline and sound management”
used its resources, particularly its diamond wealth, to leap “from being one of the poorest in the
world to a middle-income country with a per capita GDP of $16, 400 in 2013”, and sustained “one
of the world’s highest economic growth rates since independence in 1966” (The World Fact book,
2014; https://www.cia.gov; accessed 23 June 2013).
The direction taken by Botswana’s leaders regarding how to utilize the resource rents from
diamonds was to reinvest them in reproducible capital, as underpinned by Hartwick’s rule (1977).
Essentially, Government took resource revenues from diamond and reinvested them in
reproducible capital (buildings, roads, knowledge stocks, etc.); thus, offsetting the declining stocks
of non-renewable resources. By so doing, the overall standard of living did not fall as society
progressed. In fact, as can be seen from Figures 1 and 2 below, as growth performance improved
poverty declined. From 46.1% in 1985/86, poverty dropped to about 20% in 2009/10 (Statistics
Botswana, 2011), in part due to the prudent use of mineral revenues.
Figure 1: Botswana Real GDP Growth
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Source: Bank of Botswana Annual Report (2013)

Figure 2: Trends in Headcount in Poverty in Botswana (%)

Source: Statistics Botswana (2011)
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As Sebudubudu and Molutsi (2011,10) aptly pointed out , “assessing Botswana on the basis
of the core indicators of health (reduced mortality), education (basic literacy rate) and economic
performance (increased per capita income), good leadership has enabled the country to record
impressive achievements”. Moreover, the country “also used its mineral wealth to improve
infrastructure so that there now exists some 10 000 km of paved road…” (Sebudubudu and Molutsi
2011, 10).
International indicators also suggest that Botswana has been successful in a number of
measures. For instance, the World Bank Worldwide Governance Indicators (WGIs) project
percentile rankings for Botswana in the period 1996 – 2012 (as shown in Table 1 below) indicate
that the country has consistently performed well in the six governance dimensions of; voice and
accountability, political stability, government effectiveness, regulatory quality, rule of law and
control of corruption. Save for voice and accountability that has experienced a decline between
2005 and 2011, the country has maintained stable and high percentile rankings in the other five
dimensions – suggesting good performance on the quality of its governance.
Table 1: Botswana Governance ranking: 1996-2012
Year
Voice &
Political
Government
accountability stability
Effectiveness
1996
74.52
77
68
1998
70.19
77
71
2000
66.83
79
71
2002
67.79
73
73
2003
68.27
86
75
2004
72.6
77
73
2005
65.87
84
72
2006
61.54
80
70
2007
61.06
82
73
2008
61.54
81
70
2009
59.24
83
68
2010
61.14
82
67
2011
59.62
83
67
2012
64
89
67

Regulatory
Quality
75
74
72
75
75
72
70
66
65
65
66
67
69
74

Rule of
law
63
68.42
64.59
64.59
71.29
69.86
67.46
67.46
67.94
70.19
68.25
68.72
69.95
70

Control of
Corruption
75
78
75
75
86
80
83
78
79
80
79
80
80
79

Source: Kaufmann, D., Kraay, A and Mastruzzi, M, 2013 Update World Governance indicators

For comparison, Table 2 below shows the World Bank WGIs percentile rankings for selected
African countries in the Southern African Development Community (SADC) region including
Botswana, and countries outside the region such as India, China and the United States of America
(USA) for 2011 and 2012. Undoubtedly, Botswana has scored high percentiles when compared to
its peers such as Malawi, South Africa, Zambia and Zimbabwe. Of the selected SADC countries
listed below, Mauritius is the only country that has scored equally high or higher percentiles as
Botswana in some dimensions. Botswana has also outperformed China and India. Interestingly,
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Botswana scored higher percentiles than the USA in the aspect of political stability in 2011 and
2012.
Table 2: Governance Rankings for Selected Countries: 2011 & 2012
Botswana

Zimbabwe

Malawi

Zambia

South Africa

Mauritius

India

China

USA

Country
Year
Voice &
Accountabilit
y
Political
Stability
Government
Effectiveness
Regulatory
Quality

Rule of Law
Control of
Corruption

2011

201
2

2011

2012

2011

2012

2011

2012

2011

2012

2011

2012

2011

2012

6.16

7.11
21.8
0
10.5
3

39.9
1
44.8
1
41.2
3

41.7
1
45.0
2
38.2
8

43.1
9
62.7
4
28.9
1

43.6
0
65.4
0
37.8
0

66.2
0
48.5
8
66.3
5

65.4
0
43.1
3
63.6
4

70.4
2
75.9
4
76.3
0

73.9
3
79.1
5
77.0
3

60.5
6
11.3
2
54.9
8

58.7
7
11.8
5
47.3
7

2.37

2.39

27.0
1

25.8
4

36.4
9

35.8
9

64.4
5

63.1
6

76.7
8

79.4
3

39.8
1

0.94

1.9

3.32

5.26

50.2
3
43.6
0

47.3
9
39.7
1

39.9
1
37.9
1

42.6
5
45.9
3

58.2
2
58.7
7

57.8
2
53.1
1

77.9
3
72.5
1

78.2
0
66.9
9

52.1
1
33.1
8

59.6
2

64

83

89

7.98
19.3
4

67

67

69

74

69.9
5

70

80

79

2011

2012

2011

2012

5.63
27.8
3
59.2
4

4.74
28.4
4
55.9
8

85.4
5
65.5
7
91.0
0

86.2
6
68.2
5
90.4
3

33.9
7

44.0
8

43.5
4

91.4
7

87.5
6

52.6
1
34.9
3

43.6
6
34.6
0

38.8
6
39.2
3

91.0
8
86.2
6

91.4
7
89.4
7

Source: Kaufmann, D., Kraay, A and Mastruzzi, M, 2013 Update World Governance indicators

Other surveys equally suggest that Botswana is performing well. The country has been
rated the least corrupt country in Africa for 18 years by Transparency International Corruption
Perception Index (CPI). The 2013 CPI placed Botswana at position 30 out of 177 countries. In
terms of the Ibrahim Index of African Governance (IIAG) that measures four governance
categories of - safety & rule of law, participation & human rights, sustainable economic
opportunity, and human development - Botswana was also ranked 3rd and 2nd in Africa in 2012
and 2013 respectively. To this extent, the country’s indicators reflect a marked improvement,
unparalleled to many countries in Africa.
It is in this context that Hope (1998, 539) when noting the transformation the country had realised
aptly quipped that “in whichever way measured, or determined, Botswana is one of Africa’s star
performers. [Undoubtedly, the country] is exceptional, both within Africa and among less
developed countries, as a whole, when comparison is made of macro-economic performance,
development management, and good governance”. This paper locates Botswana’s
accomplishments in its governance architecture. At the centre of Botswana’s success is its
governance of land and natural resources, particularly its mineral policy. It is Botswana’s land
management and mineral policies that we now turn to.
Governance of Land and Minerals in Botswana
Botswana’s success is largely anchored on its governance and usage of natural resources –
land and minerals. At independence, land and minerals were identified as ‘strategic resources’
whose ‘ownership and control’ was critical to the country’s development prospects. Historically,
private ownership and subsequent control of land and natural resources is often viewed as the
panacea to averting resource mismanagement or overexploitation (Demstez, 1967; Cheung, 1970;
Posner, 1977; Allen and Barnes 1985). Evidence shows that the privatization of resources is not
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always the antidote for resource overexploitation (Makepe, 2006) This paper, uses evidence from
Botswana to show that the privatization and control of resources is indeed, not a superior solution
to the problem of resource mismanagement or overexploitation. In fact, public ownership and
control of resources when accompanied by good governance can provide an alternative solution to
the problem of land mismanagement and resource overexploitation. Regarding land, a deliberate
effort was made to transfer its ownership mainly from the different tribes and chiefs, and individual
owners to the state (Mazonde, 1987; Adams, Kalabamu and White, 2003; Sebudubudu and Molutsi
2011). As a result, two major policies were introduced - the Tribal Land Act of 1968 and the Tribal
Grazing Land Policy (TGLP) of 1975 that “succeeded in taking/reducing the chief’s control of
tribal land and establishing individual control of large ranches of tribal land” (Sebudubudu and
Molutsi 2011, 24). The Tribal Land Act established “the land board as the custodian of tribal land
allocation, administration and recipient of any revenue from such land by its private users”
(Sebudubudu and Molutsi 2011, 24), marking a departure from the chiefs land allocation era. And
as Masire (2006, 184) puts it, this was “part of our effort to remove the arbitrary power of the
chiefs, we needed to create a new system for allocation of land”. However, some scholars (Baland
et al, 1996; Poteete, 1999 and Makepe, 2006) have argued that the transference of land allocation
from the chiefs may have led to the delegitimisation of traditional institutions for land management
and impacted negatively on communal range land management. With regard to the TGLP, it was
flawed because it allowed ranch owners with large herds to graze their cattle within and without
ranches increasing grazing pressure on the remaining communal land.
At independence, ownership of the three types of land was put at 48.8% tribal land
(formerly tribal reserves), 47.4% state land (formerly crown land) and 3.7% freehold land (Adams,
Kalabamu and White, 2003). Although the country held on to its three types of land, “the
government has since independence adopted a policy not to increase freehold tenure.
Tribal land has progressively increased from 49% to 71%, through conversion of state and
freehold land” (Mothibi, Malatsi and Finnström, n. d). Consequently, ownership of land rights is
put at 71% tribal land, 25% state land and 4% freehold land (Adams, Kalabamu and White, 2003;
Mothibi, Malatsi and Finnström, n. d). The effect of this policy is that, in the main, it centralised
land rights as a resource under the control of the state. It is in this context that Adams, Kalabamu
and White (2003,1) observed that Botswana “has developed a robust land administration, which
has greatly contributed to good governance and economic progress. Its land tenure policy has been
described as one of careful change, responding to particular needs with specific tenure
innovations”. To this extent they noted that “its approach is of interest because it is finding
solutions to problems that continue to elude its neighbours”.
A related policy was made with respect to ownership of mineral rights by the state through
the Mines and Minerals Act of 1967. As Masire (2006, 200-201) noted “even before we understood
our potential mineral wealth, we knew that vesting minerals rights in the state would be critical for
both our overall economic development and our political unity and stability”. This, he declares
was “with full consultation of the people” (Masire 2006, 199). The transfer of mineral rights from
the different tribes to the state was possible in part because the first minerals were found in an area
controlled by the Bangwato tribe, Seretse Khama’s tribe. To this extent, Seretse Khama was
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instrumental in ensuring that mineral rights were entrusted on the state (Masire, 2006; Sebudubudu
and Molutsi, 2011). This is supported by Sebudubudu and Molutsi (2011,27) who retorted that
“the new elites that assumed office at independence, particularly under the leadership of Seretse
Khama, played a crucial role in ensuring that mineral rights were ceded from the different ethnic
groupings to the central government, following an extended consultation process with the different
ethnic groups. This was made easy because the first minerals were discovered in the Bangwato
area, the birthplace of Seretse Khama”. This policy of entrusting minerals rights on the state has
been lauded and is often regarded to be at the heart of prudent mineral utilization in Botswana as
it ensured that minerals benefited the whole nation as opposed to sectional interests where the
minerals were found. To some extent Botswana was lucky because her diamonds are buried
underground requiring technical expertise and know how to extract them. This also made it easy
to control and manage them. In contrast, in other countries such as Sierra Leone, diamonds are
readily found above the ground making them more difficult to control and manage.
In addition to this policy, the government entered “into a strategic partnership with
international capital. De Beers, in particular, became a critical partner forming a uniquely
successful coalition [called DEBSWANA] that mined and managed sales and shared revenues in
such a way that it has benefited the country’s development programme in a sustainable way”
(Sebudubudu and Molutsi 2011,27). This partnership was necessary because at the time Botswana
did not have the expertise to exploit the diamonds by herself. She then accepted and entered into
a partnership with De Beers with 15% (Botswana government) and 85% (De Beers) which she
later renegotiated to 50 -50 partnership for 25 years.
It is this unique partnership and indeed how the proceeds were used that came to define
modern Botswana, with minerals playing a central role in its development and transformation,
from being a poor to a middle income country.
As time went on and the country developed, it was realised that the country was missing
out on the potential that existed for vertical diversification or beneficiation of the diamond
industry. Eventually when the contract with De Beers was drawing to a close the country’s leaders
and policy makers saw the opportunity to renegotiate the contract with De Beers so that a new
contract could be signed that would facilitate the beneficiation of the diamond industry.
According to Mbayi (2013, 25), Botswana’s real opportunity came in 2005 when DeBeers’
25 year mining license was due for renewal. The government had a lot of bargaining power due to
the significance of Debswana’s production in De Beers’ global production. In 2005, Botswana
accounted for about 60% of De Beers’ supply of rough diamonds (Even-Zohar, 2007, 46). The
government insisted that in order for De Beers to renew its mining license for another 25 years it
should help Botswana in creating a viable cutting and polishing industry. De Beers gave in to the
government's demands and signed the new mining contract under the following conditions: (1) a
renewal of the mining licenses for Debswana for 25 years, (2) the sale of Debswana’s production
to the Diamond Trading Company (DTC) International for another five years; and (3) the
establishment of DTC Botswana (De Beers, 2007).
This is an excellent example of the good governance and strategic thinking of Botswana’s
leadership because the contract that was renegotiated and eventually signed resulted in the
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formation of the Diamond Trading Company Botswana (DTCB). This company comprises 50%
ownership by both parties. In addition, Botswana has 15% share ownership of De Beers with an
option to buy up to 25% (Mbayi, 2013). However, when the shares were up for sale Botswana
opted not to increase her shareholding in De Beers to 25% because she was risk averse coupled
with the fact that she would still remain a minority shareholder. The ingenuity of this arrangement
is that it strengthened Botswana’s negotiation position within the De Beers Group. The ownership
arrangement in De Beers has since changed to 15% share ownership by Botswana and 85% by
Anglo America.
As a result of the new contractual arrangement, in 2013 Diamond Trading Company
International (DTCI) was successfully relocated to Gaborone from London, and sells and markets
rough diamonds locally. This has promoted local citizen participation and empowerment through
employment creation and active participation in the running of companies which buy rough
diamonds from the DTCB. About 27 companies have been given licenses by the government of
Botswana to do diamond cutting and polishing activities locally. As a result, the government
reported growth that the diamond cutting and polishing sector created 3651 jobs in 2013 (Republic
of Botswana, 2013). Beneficiation of diamonds in Botswana is also seen as a major transfer of
skills.
Diversifying the economy away from minerals is critical because the sole reliance on one
non-renewable resource is risky as evidenced during the recent global financial crisis. This
suggests that the country needs to review its strategy by investing in renewable resources for it to
realize sustainable development. Sustainable development necessitates greater emphasis on
renewable resources whose utilization and management require a different strategy to drive
development forward. It is the utilization and management of renewable resources in Botswana
that we turn to.
Governance of Renewable Resource Based Sectors for Economic Diversification
In this section of the paper, the focus is on renewable resources based sectors. With
diamonds, the country was able to reduce poverty levels to just below 21% (Statistics Botswana,
2011). Despite its achievements, the country is still grappling with challenges of inequality with a
high Gini coefficient of 0.65, national poverty and unemployment rate of 20.7% and 17.8% in
2009/10 respectively (BCWIS, 2011). This is largely because the mineral sector is not inclusive
although it is a major contributor to the GDP growth. Thus the drive towards economic
diversification necessitates a search for a strategy that can result in the successful harnessing of
renewable resource based sectors for the benefit of all.
The proper management of the utilization of renewable resources is critical for sustainable
development. Although these resources are renewable and can therefore regenerate themselves,
they possess unique characteristics15 which if ignored could lead to their overuse and eventual
depletion. In the same vein, if such resources are underutilised opportunities for development are
15

For example, access to livestock on communal rangelands in Botswana is free and unrestricted (open access) and
if not properly managed can lead to overstocking, overgrazing and subsequently desertification.
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missed. Such outcomes are detrimental to sustainability and the very livelihoods of the people who
are directly dependent on these resources for survival. It is well known and widely accepted that
the poor are directly dependent on renewable resources, for their survival. In many cases they
reside in rural areas where day to day life is directly linked to the environment. Yet, with rural to
urban migration this is increasingly becoming true of urban areas. Therefore, the environment is
inextricably linked to and underpins goals to reduce poverty and promote economic growth and
diversification.
Given the above, the challenge then becomes what in terms of governance can be
transferred from Botswana’s diamond success story to the renewable resource based sectors so
that the utilization of the country’s renewable resources can be successfully managed for the
benefit of all. The two renewable resource based sectors we focus on are agriculture and tourism
because of their importance to the Botswana economy. Figure 3 below, shows agriculture and
tourism’s contribution to GDP. During the global financial crisis of 2008/09, the risk of
Botswana’s reliance on mining was evident. Consequently, agriculture and tourism, as shown in
Figure 3 below, emerged as the main drivers of the economy during the crisis and possibly beyond.
These are the very sectors that we argue have a potential to assist in the diversification and
sustainable development of Botswana since they are labour intensive and thus inclusive.
Figure 3: Agriculture and Tourism Contribution to GDP

Source: Bank of Botswana Annual Report (2013)

Within agriculture we focus on the governance of the beef value chain, and in tourism on
Community Based Tourism (CBT) facilitated through the Community Based Natural Resource
Management (CBNRM) programme. What has been achieved and what needs to be done to
improve the performance of these sectors in a way that is inclusive?
Agriculture: The Botswana Beef Value Chain
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Botswana has a national cattle herd of about three million (CSO, 2006). About 80% of
which are held by people owning up to 20 cattle reared extensively on communal land, where
access to grazing is free and unrestricted (Makepe, 2006; Marumo et al, 2009). These small herders
are also the main sellers of cattle to the Botswana Meat Commission (BMC). Therefore, they
benefit the most from having the option to sell to the BMC, in addition to the other smaller less
lucrative outlets on the domestic market.
About half of the country’s population resides in the rural areas where they rely primarily
on agriculture for their livelihood (CSO, 2011). In fact, in 1966 traditional cattle farming was the
dominant and highest contributor to (Agriculture’s contribution to GDP) AgGDP, total exports
and employment (Marumo et al, 2009). This suggests the beef value chain and its proper
governance are critical to Botswana. Further, the benefits from investing in agriculture are felt in
the long term compared to those from diamonds which are more immediate. Investing is
agriculture is a long, steady and painful process requiring patience, good and strong leadership
because the benefits from such investment are felt in the long term. Consequently, good
governance and strong leadership are vital to transform the beef value chain and make it more
competitive in lucrative export markets. More than 80% of the beef produced is exported through
the Botswana Meat Commission (BMC) which has the sole monopoly on beef exports (Fidzani et
al, 1997, Marumo et al, 2009). As one of the African, Caribbean and Pacific (ACP) countries,
Botswana has benefited from access to the lucrative European Union (EU) market, with a
quota of 18 916 tonnes; first under the Lome Convention followed by the Cotonou agreement and
lately under the Economic Partnership Agreement (EPA) with the EU. However, the EU EPA was
drawing to a close (in October 2014) at the time of writing. Notably, Botswana has not been able
to meet its quota due to supply bottlenecks (Makepe, 1996) and less than favourable governance
of the complex beef value chain (van Engelen et al, 2013). Failure to meet the quota represents a
missed opportunity in terms of revenue generation for cattle producers and the country as a
whole.In the last decade, world markets have shifted from being mass produce markets to
differentiated product markets and niche markets for consumers with higher purchasing power.
This has propelled a shift towards sanitary and phytosanitary (SPS) measures to be used as a
strategic tool, rather than a protectionist measure, for developing and differentiating markets,
gaining market access, coordinating the quality and safety of the food system and defining niche
markets for affected products (Reardon et al, 2001). On the demand side, high income consumers
with varied and sophisticated tastes have buttressed this change and on the supply side so have
production, processing and distribution technologies that allow for product differentiation and
market extension and segmentation (Reardon et al, 2001). Consequently, SPS measures have now
become a competitive instrument in differentiated product markets (Reardon et al, 2001). More
often than not, developing countries lament the use of SPS measures by developed countries. The
paper argues that developing countries have no option but to meet the set standards if they are to
compete and benefit from lucrative developed country markets. Meeting these standards also
benefits domestic markets as locals will have access to safe, healthy and better quality products
and jobs as well as learning by doing.
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To this end, the government has invested a lot in terms of ensuring that the Botswana beef
value chain conforms to the requirements of the discerning customer in the EU. For example, in
1997, the EU introduced a directive making it mandatory for all beef exported to the EU to be
identifiable and traceable from farm to plate, through a computerised system. Consequently,
Botswana introduced the livestock identification and traceback system (LITS) in 1999 to meet this
requirement and maintain much needed EU market access (Marumo et al, 2009). While securing
a niche in the EU market has been lucrative, it also has its pitfalls as lack of conformity with SPS
measures can result in an export ban which could have negative consequences for the BMC and
livelihoods of beef producers and their families. Once imposed, not only is revenue lost; there is
also the danger that competitors will move in to take the retail space left vacant, and more
investment will be needed to restore consumer confidence in the product, once the ban is lifted.
For example, in 2011 the Botswana government suspended beef exports to the EU for at least six
months following non-compliance with EU abattoir hygiene and animal traceability standards. As
a result, Botswana farmers lost about 48 million Euros due to the export suspension.
According to van Engelen et al (2013) the governance of the beef value chain refers to the
vertical linkages between players along the value chain that coordinate the activities that bring the
product from farm to plate. Such linkages include spot market transactions over contracts to
vertical integration.
Consequently, governance is about the power and the capability to exert control along the
chain and at any point in the chain and how much of the marketing margin is captured. It also
encompasses the players, institutions, regulations and rules that set the parameters which comprise
the safety and quality standards under which the players operate. Information sharing, learning by
doing, financing and the creation of shared value are a crucial component of governance.
For the Botswana beef value chain, governance must address complex relationships
between buyers, butcheries, other beef processors, sellers (cattle farmers, feedlot operators),
service providers (speculators and agents, veterinary services, abattoirs, input suppliers, banks,
extension services, support programmes) and regulatory institutions such as, the Department of
Veterinary Services (DVS), that influence all the activities needed to bring beef to the final
consumer locally and abroad (van Engelen et al., 2013). The current model, in which the DVS,
farmers and the BMC seem to operate using a “silo mentality”; focusing more on internal
objectives rather than on partnering towards a common goal, is limiting the industry from
achieving its full potential. The Botswana beef value chain is largely producer driven and not
retailer driven.
On the one hand, there are few commercial farmers with economic clout who want to
liberalize and intensify the beef industry and on the other, there are the traditional farmers who
have political clout but prefer the extensive communal grazing system where cattle graze freely on
communal rangelands. Consequently, for Botswana transforming the beef value chain through
upgrading for higher end market segments is constrained when compared to Namibia and South
Africa. The problem with this is that Botswana continues to sell high quality organic meat products
into lower priced domestic markets.
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For the Botswana beef value chain to be economically, socially and environmentally
sustainable, supply chain coordination and integrity from farm to plate is crucial. However, for the
most part this is not happening. Producers generally do not know in advance where and when they
will sell their animals. This is especially the case for the small holder farmers. Even though beef
production is driven by product specifications and suffers from volatile quantities supplied,
farmers are not using forward contracts to produce weaners or oxen. As a result, there are no
contract embedded services available to farmers (e.g. credit to buy inputs such as dry season feed).
Farmers sell when they can and when they want or need to, driven by their personal or
environmental conditions, rather than on the basis of information from buyers. Even within the
BMC, the largest player in the beef value chain, coordination between procurement, processing,
distribution and sales is wanting. Mechanisms for improving vertical coordination are needed. For
example, auctions for the sale of cattle have just become operational (van Engelen et al, 2013).
Just as there is a carefully regulated system for the extraction, buying and selling of
diamonds, Botswana needs to establish a national meat council to coordinate the beef value chain.
Funded through a levy system, such a body could take on the many tasks that would facilitate
smooth value chain operations across various stakeholders. These tasks could include brokering
partnerships, mediation in sales disputes, providing market intelligence, promoting Botswana beef
in export markets and setting product approved standards for the industry that cover the whole
value chain. At present, there is little involvement from farmer cooperatives, syndicates and
associations in the improvement of marketing practices and links with the BMC.
Highly coordinated and strategically designed supply chains in which all stakeholders are
achieving their objectives and are partnering to realize a common goal are necessary if Botswana
wants to establish herself as a credible, reliable supplier of differentiated, healthy and high-quality
beef products. The value embedded in the final product including its social and environmental
attributes are a cumulative outcome of what happens from range management to the retail shelf.
Community-Based Tourism
Botswana is well endowed with flora and fauna which make tourism a major potential
contributor to economic growth. Tourism in the country is mostly wildlife-based, and most of the
national parks are located in the northern part. These include amongst others, the Moremi Game
Reserve and the Chobe National Park.
The other key parks are located in the south western parts of the country. Interestingly, the
Okavango Delta which is also located in the northern part of the country has just been inscribed as
the 1000th site on the World Heritage list. This enhances its attractiveness to tourists around the
world and makes tourism in Botswana one of the best alternatives for diversification and poverty
reduction. Sadly, the highest poverty rates in Botswana are also found in the north-western and
south-western parts of the country where the poverty rate was reported at 46% and 53%
respectively (Household Income Expenditure Survey, 2002/03).
However, the local communities adjacent to national parks are almost completely
dependent upon subsistence small-stock and crop farming for their livelihoods. This results in the

International Journal of African Development v.2. n.1. Fall 2014

94
human-wildlife conflict since these communities are in wildlife areas. In fact, while the nation at
large benefits from revenue brought through tourism, these communities cannot rear livestock or
even plough their fields freely because of the destruction caused by wild animals. Thus, they retaliate
and pose a threat to the tourism sector. Hence, the Government of Botswana (GoB) put in efforts to
devise mechanisms that could be used to compensate affected communities and thus relieve them
of poverty and vulnerability. As a result, communities get involved through Community Based
Tourism (CBT) which is facilitated by a programme known as Community Based Natural Resources
Management (CBNRM). The CBT is promoted as a “means of development whereby social,
environmental and economic needs of local communities are met through offering a tourism
product” (Goodwin and Santill, 2009, 4).
The evolution of CBNRM is associated with a search for new solutions for the failure of
“top-down” approaches to conservation and development (Rozemeijer & Van der Jagt, 2000).
Basically, CBNRM is premised on the dual recognition that local people must have power to make
decisions relating to natural resources in order to foster sustainable development and that they have
a greater interest in the sustainable use of natural resources around them than either more centralized
or distant government or private management institutions (Mbaiwa, 2005). CBNRM credits local
populations “with having a greater understanding of, as well as vested interest in their local
environment hence they are seen as more able to effectively manage natural resources through local
or traditional practices” (Mbaiwa, 2004, 45). In Botswana, CBNRM was adopted in the 1990s
following the Wildlife Conservation Policy of 1986 and the National Tourism Policy of 1990
(Sebele, 2010). These policies are the pillars of CBNRM and advocate for the involvement of rural
communities in the sustainable utilization of natural resources.
They also advocate for increased opportunities for local communities to benefit from
tourism development. Under the programme, Controlled Hunting Areas (CHAs) are established in
which each area is given a wildlife off-take quota designated by the Department of Wildlife and
National Parks (DWNP). The communities then organise themselves and form a representative
Quota Management Committee or a Community Trust, with the assistance from DWNP to manage
the whole area's quota. The committee decides on how to share the quota among families and has
the option to enter into joint venture agreements with commercial operators or they may opt to
simply auction their hunting quota to safari hunters or companies. The proceeds from the hunting
occurring with the CHA are then used to benefit the community. Some community based tourism
projects such as those by Chobe and Khwai trusts have done well for communities; investing the
proceeds from hunting to build schools and clinics.
However, some have failed and various scholars (Arntzen et al., 2003; Mbaiwa, 2005) have
noted limitations such as irregular benefits due to problems associated with bad relations between
communities and operators. In addition, while the benefits could accrue to the communities at large,
households and/or individuals may not be enjoying the benefits. That is, majority of projects do not
have any defined mechanism for the equitable distribution of benefits accruing from tourism
projects. This points to poor governance of the programme because collective management
structures are often too cumbersome and complex to work effectively (Mitchell and Muckosy,
2008). Moreover, the imposition of democratic and secular institutional forms on communities with
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traditional patterns of authority can also have unintended effects in the sense that even though there
are committees, many a times it is traditional authorities that dictate the critical decisions especially
with respect to financial resources. The lack of transparency, poor coordination and communication
between those in Trust leadership and the rest of the general membership contributes largely to the
failure of CBT projects (Mbaiwa and Darkoh, 2006).
Some of the problems are largely associated with the short duration of contracts governing
committees and operators which acts as a disincentive to community members and results in a
negative attitude towards wildlife conservation (Boggs, 2005). Consequently, this programme has
failed to reach its conservation and long-term sustainable development (SD) goals. Ultimately, the
human-wildlife conflict remains unresolved in the country, posing a threat to the tourism sector.
The less than favourable governance of the CBNRM programme, especially, the uneven
sharing of project benefits if not carefully managed, could become a potential impediment to the
success of community-based tourism in Botswana. Therefore, there is a need to find other ways of
re-directing these benefits to all thus promoting support for nature stewardship and environmental
education efforts as well as enhancing the quality of life of Batswana. The paper proposes that the
governance of the tourism value chain should be inclusive of all affected communities. It should
also strengthen the capacity of communities as well as create participatory mechanisms and avenues
for engaging in conventional policy processes.
It should be noted that not all parts of the country have prime national parks which are as
lucrative as those of the northwest. Nevertheless communities residing in those areas still have to
deal with human-wildlife conflicts. For instance, in the Kgalagadi area there are a lot of lions which
are a threat to livestock and residents. Such areas do not receive high numbers of tourists as those
in the northern part of the country. This translates to tourism revenue generation and benefits being
skewed towards the north-western part of the country. In this way, the CBNRM policy which allows
communities around national parks to benefit from revenues generated from a natural resource
where they reside contradicts the mines and mineral policy, which allows all Batswana to benefit
from mineral revenues regardless of where they reside. The paper therefore proposes a benefit
sharing mechanism. That is, an environmental fund could be established whereby the different
CBNRM trusts contribute proportionately towards the fund. The proceeds so raised will be shared
equally amongst the affected communities residing around national parks.

Conclusion
Botswana’s success is largely anchored on its governance and in turn, usage of natural
resources. First, the paper shows how governance of land and natural resources (non-renewable
resources) assisted it to evade the resource curse; at least so far – suggesting that indeed governance
makes a difference to a country’s development prospects. The country identified land and minerals
as strategic resources whose ownership and control was critical to the country’s development. It is
the prudent usage of these resources that has helped to transform the country from a low to a middle
income status. This is commendable by African standards considering its level of poverty at
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independence in 1966. Despite its success in the non-renewable sector, contradictions remain. Even
then, the non-renewable sector offers lessons for renewable sectors. Secondly, it has shown how the
country can use renewable resources (agriculture and tourism) to realise sustainable development.
As demonstrated with the mineral sector, we contend that governance is equally critical for
renewable resources to realise their full potential. To this extent, other African countries need to
consider and review their governance structures in order to realise sustainable development. The
paper concludes as follows, with respect to renewable resources in Botswana: with regard to
agriculture it proposes the establishment of a national meat council to oversee the governance of the
beef value chain. It also proposes the establishment of a benefit sharing mechanism in the tourism
sector. That is, an environmental fund from which the different CBNRM trusts could contribute
proportiately towards. This would allow the proceeds from the fund to be shared equitably by those
residing around national parks. While this appears contradictory to what is happening in the nonrenewable (mineral) sector, we argue that communities residing around national parks should
benefit from the environmental fund because they are the ones dealing with the day to day challenges
arising out of human-wildlife conflicts, unlike those residing elsewhere.
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Rural Land Rights and Security in Cultivated Highland Ethiopia:
Incremental Reform but Persistent Uncertainty
Tesfaye Teklu16
Independent Economist
Abstract
There are important improvements in tenure stability and security of land rights over
the years in administratively allocated land. These gains are due to the private efforts
of individual landholders, and incremental policy and legal measures. However, there
are still unmet demands for certainty in land rights because of inherent instability in
tenure associated with rising excess demand pressure for land, temporal decay in value
of use rights certificate, deficiency in design and practice of land expropriation and
compensation laws, and weakness in land governance and rural of law.
Introduction
One of the first priorities of the military government that seized power in 1974 was to enact
land nationalization proclamation in 1975 (Proclamation 31/1975). The proclamation abrogates
the feudal land ownership and tenancy systems. Land ceases to be privately owned. Instead, it
becomes the common property of the peoples of Ethiopia with ownership effectively vested in the
state. The proclamation entitles farmers to acquire land free of charge up to a maximum of ten
hectares per family at their place of permanent residence. It prohibits transfer of land in any form
(lease, sale and mortgage) except for qualified bequeathing. It also prohibits the use of hired labor
with few exceptions. The law in effect aspires to create a tenure system where farmers have
possessory right to cultivate using their own labor only (i.e. “self-cultivating farm household”).
By and large, the key elements of the 1975 proclamation have continued over the years,
particularly the ownership of land by the state, the promise to universal free access to land, and
prohibition of land transfer through sale. In addition, there have been incremental policy and
legislative measures since 1990 to reform land rights and security; i.e., expand venue to access land
(administrative allocation, inheritance, grant and land rent), register and certify use rights to land,
allow limited transferability of land (i.e. administratively regulated farmer-to-farmer land rental),
relax restrictions on hiring labor (except for the Oromia region), and recognize right for compensation
to private property established on land. The topic of this paper is to pool the evidence from the
existing tenure studies on cultivated land in highland Ethiopia to examine changes in level of
tenure security and the explanations since 1975. The focus is on tenure security in agricultural
land.
Following this introduction, section two presents a brief description of the evolving land
rights arrangements. Section three introduces the meaning and measurement of land rights security
16
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adopted in empirical studies on tenure in Ethiopia. Section four is the core of the paper; it focuses
on land rights security in administratively allocated land (or, the rights of primary holders of
administratively allocated land). It has three sub-sections. Sub-section one traces the temporal
change in tenure security using the measures adopted in the empirical studies. Sub-section two
highlights the policy and legislative measures to strengthen tenure security. Sub-section three
discusses the design and implementation challenges that are bound to cause persistence tenure
instability and insecurity. For a purpose of comparison, section five underscores the severity of
tenure security in land under secondary access as in the case of land operated under rental
contracts. The final section reiterates the main take away from the paper.
Hierarchy of land rights
Farmers access land through multiple channels. The primary venue is through
administrative allocation. It is a constitutional right for rural households to have access to
administratively allocated land for their livelihood. Access is free of charge provided they are at
least eighteen years of age and dependent on farming for their livelihood. The bundles of rights in
land obtained through administrative allocation comprise of use right, short-term transfer right
(e.g. renting or sharing land for short duration), long-term transfer (i.e., bequeathing land), private
ownership of assets built on land, and right to compensation in event of expropriation of one’s
landholding for public purpose. With these rights, there are obligations such as demonstration of
dependency on farming for livelihood, permanent residency, compliance with land use and
management guidance, and not engaging in land sale or mortgaging.
Next in importance in terms of venue to acquire land is rental market, particularly in areas
where population density is high, rural infrastructure is developed, and agriculture is
commercialized. Access to rental is not a right. Instead, it is conditional on proven capability to
cultivate (proof of farming skills and experience) and provide inputs for production (i.e. share
input costs). Use rights in rental land are limited; tenant farmers are restricted in their production
choices and land management practices. And they cannot transfer rental land in any form to a third
party.
Inheritance as means of land acquisition is not as widespread as it is in the rest of the SubSaharan African countries. The rights in inherited land are the same as the rights in land obtained
through administrative allocation. . In the case of gift land, which is commonly transferred from
parent to child, the duration is open ended. Often, it is neither permanent as inherited land nor short
as rental land. Unlike rental land, access to gift land is not strictly based on ability to cultivate. But
often those who seek parental land are adults capable to cultivate.
Similar to the majority of share tenancy, there are no written contractual agreements for
gift land. Parents may restrict the use of gift land as well as its transfer. A child, as a beneficiary,
may support the parent through, for example, contributing labor and/or sharing output from the
gift land. These obligations are not, as explicit as in the rental contracts, where paying rent is the
core obligation of tenant farmers.
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There could be different land rights holders over a specific land. Typically, the land rights
associated with these holders are vertically differentiated. At the top is the state which authorizes,
assigns and administers rights to land. Below it are primary holders of administratively allocated
land who possess rights that include right to use land for purpose of farming, right to bequeath to
lawful heirs, right to rent land, and right to create/build property on land and dispose its produce.
At the third tier are rights associated with secondary access to land such as land rental or grant.
Since the secondary landholders obtain their land from the primary holders (i.e., original recipients
of administratively allocated land or their heirs), the third layer of rights such as rights in rental
land are nested within the rights allowed to primary landholders.
Land Rights Security: Meaning and measurement
Tenure regimes differ not only in rights embodied in them but also in their degree of
certainty (or, predictability).Often, insecurity of tenure arises if the rules governing access
(exclusion), use and transfer are ambiguous, unbounded and weakly enforceable. Tenure studies
on Ethiopia define and measure security in land rights in terms of: (1) perceived or actual duration
of tenure, (2) transferability of land, and (3) willingness to pay for attaining certainty in land rights
(see, for example, the applications in Amare 1998, Tekie 2000, and Berhanu and Swinton 2003).
According to the duration based definition, a long duration is indicative of tenure security.
There are Several variables to measure duration-based security in the Ethiopia context. Some are
community-level measures: for example, (1) frequency of major land redistribution, and (2)
number of years since last redistribution at community level. Infrequent redistribution indicates
stability and security of tenure at community level.
Others are farm or plot specific such as: (1) Whether a farmer would be able to use the
parcel for at least during his or her life time, (2) number of years a household has farmed specific
plots, and (3) size of holding relative to village mean (Tekie 2000 and Alemu 2001). According to
Tekie (2001) and Alemu (2001), farmers holding land above village mean in particular are the
most insecure in villages where redistribution of land is frequent.Transferability of land also
defines extent of security of tenure. The findings in Amare (1998) based on counting of rights in
land show that farmers are most secured when rights in land include transfer right. Berhanu and
Swenton (2003) differentiate degree of insecurity into intermediate term (whether the farmers
believed that they would cultivate the same plots five years from now –“duration”) and long-term
(whether farmers believed they would bequeath the plot to their children – “transferability”).
Both the duration of landholding and transfer rights are necessary to enhance level of tenure
security. To illustrate, rights in land maybe differentiated into three bundles of rights: (1) shortterm use right only (bundle A); (2) short-term as well as long-term use right, but no transfer (bundle
B); (3) long-term use as well as limited transfer right (bundle C). Bundle A is the least secured
because of its short durability of tenure with no right of transfer. Bundle C is the most secured
since it allows longer durability and transferability. Bundle B is an intermediate case.
Tenure security improves when duration of use right extends from a short-term use right
to long-term use right (moves from Bundle A to B). It improves further when the bundles of rights
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include transfer rights such as bequeathing (upped from B to C). As shown in the study of the
evolution of tenure systems in Sub-Saharan Africa (Place and Hazell 1993), progression from
limited transfer (e.g. right to rent out land) to complete transfer (right to sell land) indicates
maturity towards individualization of land rights. In the Ethiopian case, however, the right to
transfer is partial since permanent alienation of land is prohibited (i.e. bundle C is partial as it is
void of alienation of land through land sale).
Tenure security in administratively allocated land
Temporal change
The early years of the land reform are akin to bundle A when the period was characterized
by widespread land confiscation, and major and frequent land redistribution. Farmers witnessed
frequent redistribution or readjustment of their holdings, instability in their tenure, and uncertainty
in their use rights. Insecurity in tenure was heightened particularly in the 1980s as the regime in
power halted redistribution of land and pushed on agricultural collectivization to hasten the drive
for socialist transformation of the agriculture economy (i.e. abandoning small-farm farming
systems). This period also witnessed millions of farmers relocated into newly established villages
(i.e. abandoning the traditional settlement pattern).
The transition to land rights akin to bundle B (i.e., increased longevity in use right but no
transfer) started earnestly when the process of major and frequent land redistributions slowed in
early 1980s. But the realization of individual tenure with long duration was disrupted in most of
the 1980s when there was a big push for agricultural collectivization and villagization program.
The big push was quickly abandoned towards the end of 1980s and the policy emphasis shifted
towards family farms, which among others had been marked by the slowing major land
redistribution and consequently stabilization of tenure.
With slowing down of land redistribution or improved stability of tenure, perception of
tenure security improved over the years, particularly in terms of perception of longevity of
holdings. But there was a temporal lag in farmers’ confidence with respect to transferability of
land.
According to the findings from a survey of farm households in south central Tigray, for
example, the majority of the farmers (60%) were feeling certain that they would cultivate their
plots at least for five years in 1995 (Berhanu, 1998). But the percentage was lower (41.7%) for
feeling sure of being able to leave their plots to their children. The perception of improved certainty
with respect to transferability (i.e. the transfer from bundle B to C) gained momentum in recent
years with incremental land rights reforms such as the registration and issuance of land holding
certificates (supposedly conferring transferable lifelong use rights in perpetuity).
Strengthening tenure security
Farmers take their own deliberate actions to establish and strengthen security of their land
rights. For example, building one’s house near a piece of desirable land is often a tactic
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successfully used to lay claim to such land (Yared, 1995). Farmers also choose to grow more
perennial crops near their homesteads than in outfields. Engaging in community affairs and
establishing influential position has also a payoff in terms of improving security of tenure.
In addition, there have been policy and legal measures taken to improve tenure security
over time. These measures include slowing redistribution of land, certification of use rights,
recognition of right to compensation in case of land expropriation for public use, and reform in
land adjudication systems.
Tightening requirements for major land redistribution: Major land redistributions
involving large numbers of holdings and geographical area took place in the second part of the
1970s especially in areas with history of high tenancy. The pace of large scale land distribution
has since slowed because periodic land redistribution has resulted often in diminution of holdings
(fixed pool of land shared with increasing large claimants), conversion of common lands to
individual holdings, fragmentation of holdings, and insecurity of tenure. Some of the regions have
abandoned major redistribution of land since the early 1990s. As of 1997, all the major regions
except the Amhara region prohibits large scale redistribution of existing land.
Certification of use-rights to KA allocated land: As of the late 1990s, all the major regions
have undertaken at least once major land certification program. Today, the majority of land holders
are registered and they hold land-use certificates. The registration and certification of land userights is generally viewed positively in terms of perceived duration of holding land, especially
among those with weak command over holding rights (Berhanu and Fayera 2005 for Amhara
region, Mitiku et al 2005 for Tigray, Dessalegn 2009, and Solomon 2006).
Compensation for land expropriation: It is the sovereign right of the State to expropriate
land without prior knowledge and consent of individual landholders (power of eminent domain).
This power was extensively exercised in the immediate years after the declaration of the public
ownership of all rural land in 1975 when land exceeding the official ceiling was confiscated and
redistributed without compensation.
As of 1995, there have been two key legal limitations to the power of eminent domain;
expropriation for public purpose and fair compensation in case of expropriation of one’s holding.
The 1995 federal constitution states the right of the government to expropriate private property for
public purpose subject to payment in advance of compensation commensurate to the value of the
property. Proclamation 455/2005, which is the latest federal law that governs land expropriation
and compensation, defines broadly the meaning of “Public Purpose” as “use of land for a better
development in conformity with urban or rural development plan”.
The law vests the power of expropriation of rural land in Woreda administration. A
decision to expropriate land for public purpose may also be made by appropriate higher regional
or Federal government organs. Since land us not a private property, a landholder whose holding is
expropriated is entitled to payment of compensation for (1) property situated on the land, (2)
improvements on land, and (3) displacement compensation for the loss of income.
Reform in land dispute adjudication system: Various judicial arrangements have been
attempted over the years for dealing with jurisdiction over land in rural areas (Abebe Mulatu 2009).
Regular courts ceased to adjudicate land disputes during the period between 1975 and 1991.
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Instead, farmer-based judicial tribunals (such as social courts) assumed jurisdiction over land
matters. As of 1991, regular courts adjudicate land disputes subject to proof that the contested
parties have attempted to negotiate and reach mutual agreement and, if they failed, they have gone
through arbitration. The move towards integrating indigenous institutions into the adjudication
process is significant since rural households often seek dispute resolution based on indigenous
arrangements for they operate effectively with transparency, neutrality and objectivity.
Cause for persistent tenure insecurity
To reiterate, there are signs that indicate some improvements in tenure security among
primary holders of administratively allocated land. These landholders perceive longer duration of
holding and transferability of their holdings to their heirs. The possession of use-rights certification
has heightened these perceived gains in tenure stability and transferability of land. There are
instances where farmers in the long-settled highlands with history of moderate to severe land
degradation are willing to take risk in investing in long-term land investment, which suggests either
the existing level of security is adequate or there are non-tenure factors that are important in
influencing investment decision (e.g. Chilot 2007, Berhanu and Swinton 2003).
Notwithstanding these gains, there is uncertainty whether the land policy and legal
measures have been adequate (or, effective) to meet demands for certainty in land rights. The
empirical evidence is thin here. However, few survey based studies show that there are still unmet
demands for certainty in land rights. For example, the findings in Tekie (2000) show that farmers
are willing to pay more to obtain land close to their homestead or to be certain that they are able
to hold to the land they invested until they reap the benefit. Similarly, farmers who have benefitted
from the first-round land registration and certification expressed their willingness to pay higher
premium for better defined and bounded long-term possessory certificate (Deininger et al 2007).
The prospects for meeting these unmet demands depend critically on: (1) sustaining
stability in tenure over a long period; (2) maintaining and improving the value of land certificate;
(3) honoring right to fair value compensation in case of taking land for public purpose; and (4)
enforcing land rights in court of law. But there are some deficiencies with the design and
implementation of the current land reform system that limit these critical elements to foster tenure
stability and security, which are a cause for persistent tenure insecurity (read also the discussions
in Dessalegn 2009, and Solomon 2006).
Inherent instability due to imbalance between demand for and supply of land at Kebelle
level: The challenge for sustainability of tenure stability is rooted in the policy that promises
universal access to land free of charge at place of residence in face of inherent imbalance in land
supply and demand. On one hand, farmers can only claim for administratively allocated land at
the Kebelle (comprise of one or more villages, and represents the lowest administrative stratum)
where they permanently reside but the pool of land available at kebelle level is fixed and land
suitable for cultivation is already distributed. On the other hand, there are mounting demands for
land; there are farmers who hold land but seek additional land to fully utilize their family labor or
produce enough for subsistence, and there are new claimants for land who have come of age and
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seek land to cultivate. With scarce productive non-farm employment to absorb the growing labor
force and limited contribution of migration as a way to ease pressure on land, the gap between the
pool of land available at place of residence and the demand for land is bound to persist and
manifest, for example, in sub-division of existing arable land to an uneconomical size, growing
rural landless, increasing encroachment of common lands (forest and grazing lands), and illegal
occupation of farmlands. These manifestations of unmet demand for land are bound to destabilize
the perception of stability in tenure among the farm communities.
Incomplete and decaying land use certificate: The registration and certification of land
use-rights is generally viewed positively in terms of its potential to enhance security of tenure such
as perceived duration of holding land.
But, as evident from the assessment of the first-wave of land registration and certification,
there are some design and implementation inadequacies that are bound to diminish the gain in
security of tenure (Berhanu and Fayera 2005 for Amhara region, Mitiku et al 2005 for Tigray,
Dessalegn 2009, and Solomon 2006).
By design, the land certification program did not capture some competing interests in land.
For instance, there are interests in land that are legally recognized but unregistered such as land
under short-term lease. There are also informally practiced and unregistered interests such as
informal long-term leasing or land mortgaging. The omission of these interests remains the source
of land claims and disputes.
In addition, there are inadequacies in boundary demarcation and marking, and
measurement of land, which are critical in an environment where land is scarce and competition
for access is intense. The identification of farmers eligible for land certification and their holdings
were not adequately transparent (more on governance of the certification program in Dessalegn,
2009). The low cost approach, which maybe defensible given the limited expected benefits of the
program (Solomon 2006), meant choice of technologies that leave contestable demarcation of
boundaries and measurement of holdings.
Furthermore, it is important that changes in land interests, rights holders and holdings are
updated and recorded in land registry and certificates. Because of lag in updating records, there
will always be a temporal decay in value of land certificate. When such delay is prolonged, the
value of title certificate diminishes and consequently its positive effect on land security. The
reports on the initial assessment of the first round land registration indicate considerable lag in
updating land registration in the regions, which is indicative of diminished sustainability of the
benefits of the program.
These types of deficiencies in the first round land registration and certification suggest that
the issuance of land-use certificates is necessary but not sufficient for sustainability of tenure
security. The pressure is bound to mount for improved precision of boundary demarcation,
accommodation of unclaimed interests in land, and inclusion of the young farmers who have come
of age to starting farming. Without these improvements, disputes over land are bound to persist.
Confiscatory land expropriation and compensation: A key test for the credence of
holding land certificate is how farmers who are facing imminent land expropriation are subjected
to legally bound, objective and transparent land expropriation procedure and adequate
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compensation. The evidence indicates there are multiple sources of uncertainty related to elastic
definition of public purpose for land expropriation, diffusion of authority for land expropriation
and compensation, ambiguity in selecting communities and individual landholders for
expropriating land, non-recognition of some landholders for compensation, overlap in
compensable interests, under-compensation, and non-adherence to land expropriation procedure.
The meaning of “public purpose” is not adequately defined in the constitution as well as
the subsequent laws. For example, the federal expropriation law (proclamation No 455/2005)
states that a woreda administration “shall, upon payment in advance of compensation, have the
power to expropriate rural landholdings for a better development purpose to be carried out by
public entities, private investors, cooperative societies, or other organs”. Such elastic definition of
public purpose is not amenable for consistent testing of the existence of public purpose. For
example, the taking of land for public purpose is defensible in cases where such land is necessary
to produce public goods (e.g. building large dam, roads, and power utilities). But it is hard to
defend expropriating land for private investment in agriculture as agricultural goods are strictly
private. It is unclear why it is necessary for the society at large to bear the cost of expropriation
(including displacement) when the private commercial farmers can reap the return to investment
by producing goods that are excludable and rivalry.
There is also uncertainty with regard to power of expropriation as well as compensation.
Although Woreda administration is vested with the power of expropriating rural land, such power
in practice is diffused across Woreda, regional and federal administrative organs. There are no
instances where Woreda administrations have objected to expropriation decisions made by higher
echelon government organs in all regions (Addis Anteneh and Associates, 2007). As the court
cases reported in Daniel (2009) also indicate, landholders are uncertain as to who has the final
authority with regard to settling compensation.
Land expropriation is not a random process. Some landholders are expropriated their
holdings whilst others are unaffected. There is uncertainty as to the rules guiding the “identification
and targeting” of communities or landholders whose holdings are expropriated for public purpose.
For example, it is easier to predict from existing development or master plans communities that
face land expropriation for building, for example, large infrastructure projects (like roads and
dams). But the rules are ambitious or fuzzy when it comes to deciding whose individual holdings
to take away for public purpose such as for private investment. The potential exists for arbitrary
land taking that might not always be adjudicated in court of law.
Not all landholders whose holdings are taken are compensated. Compensation is restricted
to farmers with land certificate as a proof of legal possession over the land to be expropriated. It
is unclear whether farmers whose names are in the Kebelle registry and paying tax but not
possessing land certificate are qualified for compensation. Except for registered lease holdings,
the expropriation laws are silent about the rights of secondary holders for compensation. Thus,
landholders who operate land acquired through rental, gift or loan are unlikely to be eligible for
compensation. The law recognizes the right of expropriated landholder for “compensation
commensurate to the value of the property” or “just compensation” or “fair value” compensation.
But land valuation and compensation is confiscatory by design and practice.
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First, the expropriation laws require farmers to be compensated for “property situated on
land”, permanent improvement in land, and loss of income due to land expropriation. But these
compensable interests are not differentiable. Second, the valuation of these interests is either at
their direct cost or past income. Such approach fails to recognize that it is the current and future
income stream that is capitalized in the current economic value of land. Third, expropriated land
holders are rarely compensated for the legally stipulated compensable interests. Fourth,
landholders generally prefer land-to-land substitution (Daniel 2009), but shortage of land means
“ending up with “smaller, low quality and distant” replacement land (Daniel 2009, Dessalegn
2009). Finally, there are important uncompensated non-economic attributes of land that are
important to landholders such as the bundles of rights in land, and social and cultural value.
Given the limited legal knowledge of the smallholder population, it is unlikely landholders
are sufficiently aware of the legal instruments governing land expropriation and compensation.
However, they express their grievances with respect to non-notification of expropriation in
advance, inventory of property and valuation, amount of compensation, non-payment in advance,
delay or cessation of payment, time allowed before eviction, and threat or use of force to evict
(Addis Anteneh and Associates, 2007). Whilst the magnitude of these cases is unknown, they are
nevertheless indicative of some of the failings of the administration of the right to compensation.
Governance deficit in land administration and dispute adjudication: An important
feature of the land reform is the expansive (intrusive) system of land rights administrations. The
administrative machinery, which is duplicated in all the regions, engages in all facets of land
administration – distributing land; regulating land use and management; qualifying and bestowing
possession right to land; certification of land transfer; taking land and compensating, and
arbitrating land disputes and referring to regular court. In effect, the administrative-based land
reform attempts to influence the preferences and decisions of millions of small farmers with regard
to land. The encumbering of the land reform with extensive land administration risks inefficiency
arising from error in understanding the preferences of farmers and influencing their decisions with
regard to land. The system is also liable to breed rent seeking behavior where, for example, extra
payments (including political loyalty) become necessary to get administratively rationed land (as
it is the case today to lands in urban and rural-urban fringe). Other than inefficiency, such rent
seeking behavior creates a possibility for land capturing by powerful groups to the disadvantage
of the weak segment of the population. Governance deficit also manifests in plethora of land
grievances and disputes (Tesfaye Teklu 2004 on correlates and Asnake Kefale 2004). Disputes
arise within farm families over claims on parental land (e.g. land inheritance, division of land in
time of family dissolution, and gifting land). There are also disputes between farm families over
multiple claims over land (between primary and second right holders) and over ambiguously
defined farm boundaries.
Disputes occur between families and land administrators over, for example, determination
of eligibility to access land; qualification, registration and certification of right for possessing land;
application of land expropriation procedure and amount of compensation; and demarcation and
use of common resources (e.g. common grazing or forest land).
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Instituting competent legal systems is necessary for adjudicating claims over land rights
consistently in a way the laws are interpreted objectively and equitably, and enforced effectively.
The existing legal system suffers from institutional instability (the search for workable institutional
framework has spanned for decades without resolution). In addition, there is a question mark over
its competency in terms of adjudicating land disputes consistently in a way that laws are interpreted
objectively and equitably, and enforced effectively. Achieving such standard is challenging in an
environment of deficit democratic governance. Judicial uncertainty hence persists and continues
to weaken security in land rights.
Persistent tenure insecurity is bound to be severe in rental land
Some tenure studies differentiate land by tenure system (e.g. own operated administratively
allocated land, rental land, and gift land) to define and measure tenure security (like Chilot Yirga
2007, Mulat and Bekele 2004, Senait 2002). There are multiple elements embedded in such broad
categorization. Compared to land obtained through administrative allocation and own operated, for
example, the range of admissible rights in rental land is narrower; restricted in amount rented,
duration of rent, production and input choices, and rental price. Whilst the former can rent their
plots, farmers holding rental land cannot sub-lease. Rights in rental land are thus less secured
relative on accounts of both the durability (rental contracts are shorter) and transferability
measures.
In addition, rights to rental land are recognized but they are largely unregistered. Only
farmers who meet the minimum requirements for rental contracts are required to register, i.e. rental
contracts longer than 2 years in Tigray and Southern Nations, Nationalities and Peoples Region,
and 3 years in Amhara and Oromia are required to register. Since the majority of rental contracts
among small farmers fall below the minimum threshold, they are largely unregistered. The nonregistration of rental contracts means disputes arising over rental contracts are contested outside the
formal judicial system; either in informal dispute resolution institutions or administratively decided.
Furthermore, there is no compensation in rental land. In the course of the first round land
registration and compensation, for example, rental contracts were nullified, and rental plots were
taken from lessee farmers and returned to lesser farmers without due regard to contractual terms and
compensation. In fact, the certification program has created asymmetry in distribution of risk in
rental market; the risk of transacting in rental land has shifted from those on the supply side (i.e.
farmers whose risk to rent out land is reduced because of possession of title certificates) to those
on the demand side of the markets (farmers seeking to rent in land but recognize their rights in
rental land are unregistered and hence unenforceable in court of law).
In short, rights in rental land are fewer, non-transferable, largely unregistered and weakly
enforced relative to holders and operators of land obtained through administrative allocation.
Farmers in rental market seek for more contractual choice, longer duration, formal registration of
their interests in land, and contract enforcement. But the prospect for meeting these demands for
more and certain rights is severely limited because of policy ambivalence, legal ambiguities, and
plethora of administrative restrictions that continue to stifle growth in market-based tenure system.
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Concluding remarks
The majority of cultivators in the highlands obtain land through administrative allocation,
and the bundles of rights in such land represent the dominant tenure arrangement. Both stability in
tenure (longevity) and land transfer rights have improved over the years. Other than private efforts
to improve tenure security, policy and legal measures have contributed to the temporal progress in
tenure security. However, there are still design and implementation deficiencies in these measures
that would limit their effectiveness in enhancing and sustaining tenure security.
The long term imbalance between demand for and supply of cultivable land in the
highlands is potentially destabilizing to the perceived longevity of landholding (i.e. tenure
stability). The solution is also long-term. But the gravity of demand pressure on land calls now for
revisiting the promise of universal access to land, and relaxing restrictions on ways and place of
access to land as well as mobility of labor across space.
The program of land registration and issuance of land certificate is necessary, but more
needs to be done to make it inclusive and transparent. In addition, improvements are necessary in
land demarcation, measurement and geo-referencing, and monitoring changes in land interests and
updating land registry. There are important lessons to learn from the experiences of other SubSaharan African countries as to the potential benefits of land titling that planners should be
cognizant of in costing such program.
The recognition of the right to compensation in case of land expropriation for public
purpose is significant for certainty in land rights. However, more clarity is necessary in definition
of public purpose, institutional mandate for expropriating land, compensable interests in land, and
rules governing land expropriation procedure. There are also conceptual and measurement
difficulties with the current practice of land valuation that needs continuous testing and refinement
for better approximation of land value for compensation.
Compared to primary holders of administratively allocated land, tenure security is the least
among farmers with secondary access to land, particularly land rental among small farmers. Rights
in rental land are fewer, recognized but largely unregistered, and the least enforced. Although the
prospect for improving tenure security in land under secondary access is severely limited in the
current policy and legal environment, the silence of land policy and law is not congruent with the
expressed preferences of landholders and it is inequitable.
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